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What is Program Science?

* Program Science provides science integrity for the JPSS Program

* JPSS Program Scientist provides the link between the JPSS operational user community and the JPSS
Program through
Chairing the Low Earth Orbiting Requirements Working Group for gathering and defining requirements,

Managing the JPSS Proving Ground and Risk Reduction program to foster improved user applications and science
feedback.

Provides overarching science oversight for the Program

* JPSS Project Scientist ensures instruments meet specification through oversight of prelaunch and post
launch commissioning of instrument performance.

* NOAA/NESDIS Center for Satellite Applications and Research (STAR) provides the cal/val, algorithms to
Ground Operations and providing algorithm maintenance/sustainment

@ Algorithm Management Project (AMP) of the JPSS Ground Segment provides the interface between STAR,
y &rou nd, F||ght’ and Operations Department of Commerce // National Oceanic and Atmospheric Administration // 2




Satellite Proving Ground: Goal is to improve NOAA Services through
optimizing the use of satellite data along with other sources of data &
information: Observations to Services to Stakeholders

PSS Program Data Products

JPSS Level 1 Requirements Document, v1.8
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Addressing needs across NOAA
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Proving Ground User Initiatives focus on Applications and Decision
Support for NOAA Service Areas and Partners

Starting in 2014 we transitioned from individual projects to coordinated team initiatives

Decisions °

Warnings i

Impact assessments
[ ]

Specialty forecasts - e.g. floods

Weather forecasts 3- 7 days *

Baseline of robust and accurate observations

Climb the pyramid through:

Communicating our capabilities/needs

Listening /understanding user needs
and feedback

Identifying user advocates/leaders
Clearly stated objectives/deliverables

Facilitators for managing meetings and
milestones

A very capable team

NESDIS Strategic Metric ” The utilization of NESDIS developed science by internal and
external partners and stakeholders through enhanced coordination with partners and the

user community”

Department of Commerce // National Oceanic and Atmospheric Administration // 4



The Initiatives

The initiatives comprise of a team of developers and users working together to improve an application
in a testbed environment providing assessments of utility from the users and feedback to the developers.

* Arctic

* Fire and Smoke - wirinciude GOES-R in 2018

* Hurricanes and Tropical Storms

* Hydrology

* NWP

* Oceans and Coasts -inciudes Sentinel 3

* River Ice and Flooding - inciudes GOES-R since 2017
* Sounding - includes EUMETSAT MeTOP

* Volcanic Hazards - new and includes both JPSS and GOES-R

From Chris Vaughn, FEMA to Mitch Goldberg

“This is some of the best/most comprehensive data
I've seen to date for this event!” “Thank you all! Very
grateful for the quick turn on these products”

31°00N

GOES-16/ABI and Suomi-NPP/VIIRS Merged Flood Map in West Gulf Region, USA @ 3
Merged Flood Extent from ABI and VIIRS on Sep.01, 2017
800w

96“0]‘0"\‘\'

94“[)]‘0‘\!\'

Y&

30°00N

T e

il 0612 24
o s Miles A

Map Information
N

|| Projection: UTM, Zone 15 N

Coordinate System: GCS WGS1984
Unit: Mile

" It Legend

cities
— river/lake
state border
Snow [l Shadow [l No data
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Data Source

|| Satellite Imagery
gl Satellite/sensor: SNPP/VIIRS

GIS data

Adminstrative boundary
and cities: GDAM

Description

This flood map is merged from
Suomi-NPP/VIIRS data around
20:03 (UTC) and GOES-16/ABI
data around 15:30 (UTC) on
Sep.01, 2017, which shows

the flood extent under clear-sky

.|| coverage in West Guif region of
] the USA due to Hurricane Harvey.

il Water fraction means open water

percentage in a 375-m pixel.
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Floods & River Ice

Provide conditions of river ice and standing water (flood) i I—
to NWS River Forecast Centers and FEMA. Supports . e "m'"”m-'"\ag _;“_E”““
International Disaster Charter o 3 il

Integrated JPSS/

First initiative to include GOES-R corontood | - =S

maps:

Harvey
Funded Projects
Principal Title Institution
Investigator

JPSS VIIRS ice
map: Missouri
and Yellowstone
River: 3/27/18

Flood/River Ice maps are integrated into AWIPS2 at each River Forecast Center, and used by FEMA

Department of Commerce // National Oceanic and Atmospheric Administration // 6



River Ice and Flooding Team — (April 2017 telecon)

Name Organization Name Organization
Paul Alabi CCNY Paul McKee WGRFC
Aaron Bisig NIC Julie Price JPSS
Ed Capone NERFC Fernado Salas NWC
Jessica Cherry APRFC Bill Sjoberg JPSS
Reggina Cabrera |SERFC Donglian Sun GMU
Gene Derner MBRFC Tim Szeliga NWC
Mitch Goldberg |JPSS Marouane Temimi |CCNY
Andy Heidinger [STAR gl“%%ﬁlt?l?rg NCRFC
Jay Hoffman CIMSS Jorel Torres CIRA
Eric Holloway = |APRFC David Vallee NERFC
Sanmei Li GMU John Walker NOAA UAS
Yinghui Liu SSEC

Department of Commerce // National Oceanic and Atmospheric Administration // 7




International Charter
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Hurricanes

Principal .

Real-time acquisition, processing,
analysis, and operational
integration of TC-centric

polar orbiting data. Part Ill:
Improving Tropical Cyclone
Forecast Capabilities Using the
JPSS data Suite

Real-time acquisition, processing,
analysis, and operational

integration of TC-centric polar

orbiting data. NRL
Part I: Implementation of a data

ingest, standardization, and

output system.

Real-time acquisition, processing,
analysis, and operational
integration of TC-centric polar

Chirokova,

. Colorado State/CIRA
Galina

Cossuth, Josh

Wimmers, orbiting data. Part Il: Serving

Anthony forecasters with advanced DS
satellite
-based TC center-fixing and

intensity information.

Making use of Direct Broadcast - Low
Latency

Data to improve hurricane intensity and
center fixing through use of microwave
imagery and products, unique day night
band, along with visible/infrared
imagery

Full moon

Puerto Rico

1 - Elevation:
b 4 Hurricane Irma

5928

Barbuda
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Where is that Eye? (Hurricane Lane — August 23,
2018)

J01_VIIRS_M15_20180823_225449 HONOLULU 36

jUN_'

NATIONAL HURRICANE CENTER

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

ORECASTS ~ DATA & TOOLS ~ EDUCATIONAL RESOURCES ~ ARCHIVES ~

Hurricane LANE

ZCZC MIATCDEP4 ALL
TTAAGO KNHC DDHHMM

Hurricane Lane Discussion Number 10 - w5
NWS National Hurricane Center Miami FL EP142018 = G
200 AM PDT Fri Aug 17 2018

Lane continues to gradually strengthen. [i{=le=igns (iahe pol ERE Gl =i
show a well-defined low-level eye, but this feature is not yet
apparent in geostationary satellite images. RUEEEICES
satellite images show an organized central dense overcast, but
convection has decreased in the outer bands. An average of the
Dvorak estimates from TAFB and SAB yields an initial intensity of 7@
kt.

162W
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Tim Gallaudet, Ph.D., Rear Admiral, U.S. Navy (Ret.)
Assistant Secretary of Commerce for Oceans and Atmosphere / Deputy NOAA Administrator,

Acting Under Secretary of Commerce for Oceans and Atmosphere / NOAA Administrator

Ll
-
D
An

Sent from my iPad

Principal

n Aug 14, 2018, at 1:30 AM, Clifford Mass <cmass@uw.edu> wrote:

Investigator

| have sometimes called NOAA/NWS to task when | thought they were
lagging in providing the best NWP that they were capable of....but, on
the flip side, it is important to recognize when they make a major
advance...and there is huge one that it is important to
recognize---HRRR-Smoke.

Wildfires are the the major summer/fall severe weather in the west, with
huge economic and health implications. HRRR-smoke combines the
increasingly skillful HRRR model with the physics of smoke generation,
advection, and radiative effects. Quite honestly, it is a home run--it
appears to be highly skillful in predicting the 3D smoke distribution,
and although experimental, it is used by operational forecasts and air
guality agencies, among others.

Today was a great example. During the past few weeks, HRRR-smoke has

accurately predicted that the smoke reaching WA State from BC and

California would remain aloft, with little impacts at the surface. It

was consistently correct in this. Today it predicted that the smoke nd will be
would reach the surface in western WA (see graphic)....a perfect

forecast as confirmed by the PM2.5 in Seattle (attached). Based on the

HRRR-smoke forecast, | blogged last night that vulnerable folks should

prepare...and the NWS did the same.

We now have the capability to predict the 3D evolution of wildfire smoke
with some realism....a very major advance, and one the folks at ESRL can
be very proud of...cliff

wer, aerosol

Department of Commerce // National Oceanic and Atmospheric Administration // 12
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Soundings — Part of the Hazardous Weather Testbhed
Resulted in excellent feedback and enhancements; to reduce latency NUCAPS soundings will be A 4
delivered experimentally via direct broadcast IR

Appeal of NUCAPS

Funded Pro;ects

Forecasters need to analyze the pre-convective thermodynamic environment
Institution 7 hour gap between 7 am and 2 pm!

Most stable time of the day to the most unstable time of the day

~7 am ~2 pm ~4 pm

Department of Commerce // National Oceanic and Atmospheric Administration // 13




Better with two

GOES-R and JPSS Proving Ground Demonstration at the
Hazardous Weather Testbed 2018 Spring Experiment
Final Evaluation

Project Title: GOES-R and JPSS Proving Ground Demonstration at the 2018
Spring Experiment - Experimental Warning Program (EWP)

Organization: NOAA Hazardous Weather Testbed (HWT)

Evaluator(s): National Weather Service (NWS) Forecasters, Broadcast
Meteorologists, Storm Prediction Center (SPC), National Severe Storms
Laboratory (NSSL), University of Oklahoma (OU), Cooperative Institute for
Mesoscale Meteorological Studies (CIMMS)

Duration of Evaluation: 30 April 2018 — 25 May 2018

Prepared By: Michael Bowlan (OU/CIMMS and NOAA/SPC) and Kristin
Calhoun (OU/CIMMS and NSSL)

Submitted Date:

Table of Contents

1. EXECULIVE SUMMAIY....ouiiitiiitiiiiitieiieeieeite et e et ere bt et e bt e st e st e ste e be e s 2

2, INIrOAUCTION. . .eceiiit ettt 3

3. Products Evaluated.........coooiiiii e 5
3.1Advanced Baseline Imager (ABI) Imagery, Baseline Derived Products..... 5
3.2 GOES-16 RGB Composites and Channel Differences..............cccccoeeneie. 13
3.3 Probability of Severe (ProbSevere) Model........cccccvveieiniiieiccreeceisieen, 17
3.4 Geostationary Lightning Mapper (GLM) Lightning Detection................. 26 T
3.5 NOAA Unique Combined Atmospheric Processing System (NUCAPS)
Temperature and Moisture Profiles.......c..ccocviiiiiniiniiiiiceeeees 37
3.6 All-Sky LAP Stability Indices, Total Precipitable Water, and Layered
Precipitable Water Products..........ooeieiiiiieieiieiiieeecceeeeee e 45
3.7 Convective Initiation and Severe Convective initiation Probability (CI)..52

4. Summary and CONCIUSIONS.......c..iccvrieiviireeeireeeireresireesserreeeersreesssreeessssssesssnses 57

B REFCICNCES .ottt ettt ettt s se e e e seeene et nnneas 59

NUCAPS Test SNPP

Retrieved Lewvel WAMR (650.0 mb Nay 17, 2018 0:02 Z- 21:00 Z
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NUCAPS -Cold Air Aloft Application

e | https://aerospaceamerica.aiaa.org/features/danger-in-the-air/

AEROSPACE

*** AMERICA

Danger in the air

BY DEBRA WERNER | MARCH 2018

METEOROLOGISTS MIGHT HAVE A WAY TO
WAVE PILOTS AROUND DANGEROUS POCKETS
OF COLD AIR

UHPP_SIGMET 10& 11 :
SEV-TURB FCST SFC-FL200.:
CEFCST &FC-160~

A Meteorological Impact Statement for aircraft controllers (purple hatching) shows dangerously cold air of minus
65 Celsius above 35,000 feet and moving east at 15 knots. Controllers can tell pilots to avoid such air. Credit:

National Weather Service

What aviation authorities in the U.S. would really like is to equip air traffic controllers
nationwide with forecast maps showing expected cells of dangerously cold air at various
altitudes and locations. The controllers could then alert crews to change altitude or

heading to avoid this cold air aloft.

Department of Commerce // National Oceanic and Atmospheric Administration // 15



Principal
Investigator

Facilitate the use of VIIRS ocean data
products

Oceans

VIIRS SST has been implemented
in code handoff for NCEP’s real-
time global (RTG) SST analysis

Annual VIIRS ocean color course

Advanced data portal for multitude
of users

Data assimilation experiments
Funding new Fisheries projects

©
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i
£

i
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VIIRS derived Chlorophyll-a
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Better with two

NMEFES and NOS use satellite ocean color products for a variety of marine
ecosystems applications (e.g. HABs) - coverage is critical

g T VP
b N ik
gyl Rt I AL

¢

UEG

R

Chlerophyll—a {mg m™)

Sequence of derived Chlorophyll-a products from SNPP, NOAA-20,

combined SNPP and NOAA-20, and Sentinel 3A. 50 minute separation of

SNPP and NOAA-20 alleviates issue of no product in sun glint. Addition of

Sentinel 3A and later 3B will fill in remaining gaps and provide exceptional daily global coverage.
Enterprise algorithms used for SNPP/JPSS VIIRS and Sentinel 3 OCLI enables blending.

. @ Department of Commerce // National Oceanic and Atmospheric Administration // 17



Arctic

Improving warnings, forecasts and assessments of the Arctic -
focused on the Alaska region services including aviation,
storms, ice monitoring, fire detection, volcanic eruptions and
ocean/coastal conditions ( including surface winds from
AMSR?2) impacting lives, property and all forms of
transportation.

Funded Projects

Principal

Investigator Institution

#ght Band Wed 12:37Z 05-Nov-14|

Department of Commerce // National Oceanic and Atmospheric Administration // 18




__ 10-day clear-sky composite from VIIRS/SNPP for 20180811-20180820 centered
»: over the Arctic Circumpolar Region @250m

%\ e

Trishchenko, Alexander
(Natural Resources Canada
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Hydrology
Eunded Proiect " Evolving connections with the
| ededpolews || National Water Center

A ’ -
O 8.1 pob

[ IR " Need for seasonal stream flow
forecasting at NWC.
"  Focus on snow, moisture and
precipitation

"  Multi-sensor /fusion approach for
better temporal coverage

Albuquerque, NM WFO (ABQ): The product (SFR) did validate
that we will be able to complement radar void coverage areas
in an operational forecast environment using polar-orbiting
satellite imagery.

Ground
reported
snowfall

Y/ ! - 1|

____Composite Reflectivity 14-Dec-14 16422 " Snow Fall Rate Product 14-Dec-14 at 16452
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Support improvements in NWP by better use of satellite
NWP observations in global and regional models

Principal . o
InveSﬁgator HEHEEEn

é-IIIIIIIIII'IIIIlIIIII
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Adding 20 channels and adjusting assimilation
weights moved CrIS from 9% to 5t
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Training — wide variety of material is now available
online - JPSS.NOAA.GOV

Satellite Foundational Course for JPSS (SatFC-J) Training Modules

Individual training modules are listed by "Title" and grouped under common topic categories. To sort b
Funded Projects '8 SHvmesss training listed by group nmon topic categ y
| lyMet Home column, click the column heading at the top to reorder them. Length is given in minutes.
¥ All SHyMet Courses
b Topic Title Length|  Contributor | Developed
* Intern Course G i
Introduction t;’e’n"';;‘;wa"e Remote | |t oduction to Microwave Remote Sensing | 12 CIRA 2018
* Forecaster Course
Introduction to Microwave Remote .
* TropicalCourse Sensing Oxyzen and water vapor absorption bands | 12 CIRA 2018
* Severe Course Introduction to Microwave Remote Surface emissivity 12 CIRA 2018
Sensing = 7
* SatFC-G Course i i
Introduction tsoe:llsti:r:l;wave Remote Influence of clouds and precipitation 12 CIRA 2018
* Training Modules
Introducing Suomi NPP, JPSS, GCOM and . il "
+ Objectives GEM Orbits and Data Availability 10 Dills (COMET) 2018
* FAQ Intreducing Suomi NFR, J8SS, GCOM and The VIRS Imager 15 | Lee and pills (coMET) | 2018
‘e' Quick Reference Introducing Suomi BEe. JPSS, Geon and The CrlS and ATMS Sounders 10 Dills (COMET) 2018
& SHyMet Training DVD i i
‘ i & Introducing 5”“'“'&";;" PSS, GCOM and The AMSR-2 Microwave Imagsr 10 | Lee and Dills (COMET) 2018
¥ Key Contributors - -
\ Introducing Suomi NPP, JPSS, GCOM and GPM 10 SPORT 2018
& Sponsers GPM
‘ Beneficial Products and their Applications Uses of VIIRS Imagery. 20 Lindstrom (CIMSS) 2018
Beneficial Products and their Applications The YIRS Day / Misht Band 20 Lee and Dills (COMET) 2018
Beneficial Products and their Applications MNUCAPS Soundings 9 Lindstrom (CIMSS) 2018
Beneficial Products and their Applicati Impact of Satellite Observations on NWE 15 COMET 2017

AMS Short Course: Using JPSS Data Products to
EDUCATION & TRAINING COMMUNITIES RESOURCES ABOUT MY METED observe and Forecast Major Environ mental Events

Course Listing » Description Saturday, 6 January 2018, 8:30 a.m.-5:00 p.m.
Austin Convention Center 17A

JPSS Satellites: Capabilities and Applications
Course

All Links will open videos of the specific presentation.

Languages: English ¢ Introduction: Using JPSS Data Products to Observe and Forecast Major Environmental Events
Enroliment Information:
g Completion Time: 3-4 hrs
.

i‘, ;:‘:elﬁlie hisacs) | Envoll | 8:40 a.m. Overview of JPSS program; Mitch Goldberg, NESDIS /NJO, Lanham, MD

JPSS Satellites: 9:15 a.m. Use of JPS5 to support NOAA operational missions; Dan Nietfeld, NOAA /OAR Boulder, CO

Capabilities and Applications
Course 9:30 a.m. Introduction to JPSS data and products and their scientific maturity (Suomi-NPP and JPSS -1); Lihang Zhou,

NESDIS/STAR, College Park, MD
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NOAA’s Satellite Proving Ground program supports user
engagement projects

STAR has the critical role in ensuring the quality of the
products.

For this meeting - we decided to combine the two activities
for review and discussions.

We also have user presentations to tell us about their needs
and to provide feedback.
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