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=Yy  NESDIS Assimilation and NWP Priorities

1. Satellite Architecture Studies and Planning

2. Observations and Ground Services
3. R&D/R20

- Next-gen architecture
(NSOSA, SPRWG)

Explore commercial sources

Explore payload
hosting/ride-shares

- High mission assurance

(reliabi!i'.cy and - Increase volume and
availability) of products |cffectiveness of

« Agile satellite observing e NOAA and partner data observations assimilated
system * Low-latency dissemination |e Cal/val, sensor data quality
e Meet NWP requirements and archive e Forward modeling
° QC

- Explore benefit of future
satellite systems

e Support NOAA’s mission
through new/enhanced
technology

- Acceleration of R20
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NESDIS Contribution to JCSDA
Mapped to Priorities

CRTM/NIO/SOCA/JEDI

NESDIS Contribution to JCSDA e Increase volume and
by Project 2019 AOP (FTE) effectiveness of observations
16 _ assimilated
14 JEDI

e Accelerate R20
10S
e Explore commercial data

1
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NESDIS contributes to internal
efforts focused on priorities
e Technology Maturation
Program (OPPA)
CRTM JEDI SOCA  TOTAL * JPSS/GOES-R PGRR
e Ad-hoc coordinated efforts
(land, ocean, aerosol, etc.)

B Core HIn-Kind
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The Community Radiative Transfer Model
(CRTM) is used extensively in NESDIS/STAR for
sensor cal/val and in Level 1/Level 2
algorithms.

e CRTM repository maintenance
* New sensors (coefficients)

e User support

e Test and software delivery

Extension of CRTM to vectorized radiative
transfer for UV/Vis supporting OMPS DA.
Cross comparisons among various algorithms.

I Q U \Y
DA 0.557838 0.003928 -0.012050  0.000044
VLIDORT  0.557727  0.003927 -0.012050 0.000044
ADA 0.557839  0.003928 -0.012050 0.000044
AMOM 0.557828 0.003928 -0.012050  0.000044

Liu and Cao, 2019, JQSRT https://doi.org/10.1016/].jqsrt.2019.01.019.

e Sensor coefficient generation package

¢ \ectorized RTM (UV, Vis)
e Community Surface Emissivity Model
* |R Sea Surface Emissivity update (IRRSEM)

————————————————————————— Top-Down  --------ccmo-

CSEM Algorithm Register CSEM 1/0 Data Structures

Community
Surface
Emissivity
Model
(CSEM)
architecture.
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=8 New and Improved Observations /
Impact of Observing Systems

Surface Emissivity control variable to improve passive
microwave radiance assimilation over land

Activities supporting GNSS-RO assimilation

[ 1 ] Advance assimilation

Emissivity increments over land
are small. Need for new QC,
tuning of emissivity
background error, and

e COSMIC-2 assimilation in lower troposphere
and moisture rich regions.

verification of physical [ 2 1 Data quality evaluation

emissivity in analysis field.

e Assessment and monitoring

[ 3 | Data processing

Degraded Improved

O-B for descending orbit is * LO-L1 and L1-L2 processing

improved using TELSEM?2 as
background for ATMS
(channel 1 shown). Error in
Tskin dominates ascending.

4 |pata Sharing

e Access to GNSS-RO data through STAR Mission
Science Network
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Ocean Data Assimilation

NOAA OceanWatch Monttor (- X i

> C o @ @ ntpsy//www.star.nesdis.noaa.gov/socd/om/ B 9% noRoe 2

Robust QA/QC for ocean, coupled
ocean-atmosphere data assimilation
* Altimetry, SST, SSS, SWH, winds,

National Oceanic and .
Atmospheric Administration Oceanwatch Monitor (OM)

U.S. Department of Commerce Satellite data products for understanding and managing our oceans and coasts

Oceanwatch @ Ocean Color Sea Surface Height Sea Surface Salinity = Sea Surface Temperature  Sea Surface Wind  About v
eanwatch # OM SST Home

Montons: NOAA SOCD Enterprise Oceanwatch Monitor (OM)

The Oceanwatch Monitor (OM) provides a first look at the performances of products ingested in the Oceanwatch systems. These remotely sensed products include: Sea
Satellite Products Surface Temperature (SST). Ocean Color (OC), Sea Surface Height (SSH), Sea Surface Salinity (SSS) and Sea Surface Wind (SSW)

oo sea-ice, chlorophyl

Regions of Interest Using satelites to observe the temperature of seawater near the surface of the ocean is probably the most mature application of ocean remote sensing. Observations
are made with IR, which cannot "see" through clouds and with passive microwave which is not affected by clouds but has other trade-offs. SST sensors are aboard both
Intra-thematic Plots polar-orbiting ites and ionary i

Inter-thematic Plots

20170613 48 orkit (eacanseq + davcanding) SentineiodASLSTR Ses Sufose Tawparcture i
e $2700%1, v 303, Hare. £ 0, Oor-Sis rcioem B30 % Sea Surface Temperature, Night, Global Oceans

& - = NPP L3U— NPP 2P

Event Media (future)

Extension of CRTM to SMAP/SMOS

On-Demand (future)
20-min Quickstart Guide

Partners & collaborators

Average SST

Development of scatterometer
winds from SCATSAT

Near-real time moritoring of satellite SSTs in last 15 days. For longer time-series, click here

Latest SST (click on image to enlarge). More maps, click here Latest time-series

https://www.star.nesdis.noaa.gov/socd/om/

Privacy | Customer Survey | 48 Contact Us
Information Quality
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ADM-Aeolus HLOS Winds/3D-Winds
[ 1BHoOs |

L2B Rayleigh-clear-Sky HLOS wind (1 orbit, m/s)

Benefits of satellite-based wind profiles to NOAA
* Coordination between STAR, AOML, Cls, GMAO,
EMC, JPL
Compare Aeolus to AMV, radisonde, aircraft, 3D-
Winds, NWP, HRD recon (TCs, SAL)
Assess NWP impacts (FV3GFS, HWRF). Both HLOS
and 3D-WiIinds

OO0 ==-NWANONIOO=~NLaay
WORLWOOARARRAOOONNNOOO

Moisture AMVs: 359 to 616
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Assimilation of Shortwave Infrared

Can we achieve similar forecast impacts
assimilating shortwave IR bands from

hyperspectral IR sounders, as is achieved with
longwave IR bands?

* More cost-effective smallsat constellation?

ISR
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GSI cloud detection
scheme based on SW-
only channels (2380-2507
cml

Scene dependent
observation errors (noise)
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Alternative Hosting Payloads

Hosting sensors on non-traditional platforms
e Space-based or near-space

* Match technology with payload capacity
* Explore value for NOAA applications

Stream at level 70.0 mb at 20060801 00Z

NETS

Simulate an ATMS-like and
GPSRO instrument from
ballon platform.

Assess impact on NWP.

ATMS-LX Simulation (10 minute resolution)

Channel 1

Sample balloon flight

RO Prediction and Bending Angle Simulation Tar

Near-space observations:

Use Community Global OSSE
Package (CGOP) and G5NR (with
.| trajectory model) to simulate
stratospheric balloons
constellation. 20 balloons.

=Hictsl

o OE IR O E Mo
el

Additional effort

will focus on space-

based hosting

opportunities.

* Space-X (Starlink
~12k satellites )

* Amazon (~3k
satellites)

* Facebook
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Geostationary Infrared Sounder

What benefit would NOAA

gain from hyperspectral GEO
infrared sounder?

* UW-Madison, UCAR/JCSDA

funded to explore benefit
of FY-4A GIIRS
UW-Madison focus on
calibration, demonstration
of information content

140 160

UCAR/JCSDA focus on Q, o e o o

assimilation and impact 900 cm-1 Calibrated Radiance

March 2, 2017 0600 UTC (2.5
hours of data)

assessment

160 GIIRS NEdN FOV Average (mW/(m? srcm™))
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TOP: Comparison of SSEC and CMA
NEdN (30% reduction in noise)
BOTTOM: GIIRS-CrIS BT Comparison

Figures courtesy
Hank Revercomb and
Bob Knuteson, UW-SSEC
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=y  Acceleration of Data Exploitation

How do we transform from Typical beyond Accelerated Data Assimilation R20 in the Smallsat era?

Launch @

Prelaunch
Activities

Prelaunch
Activities

Launch ®

TDR BUFR
0 Data Flow

Timeline of New Satellite Data R20 Transition (Accelerated Example)

Freeze/

Parallel

Data Quality
Evaluation/Tuning/R20

“wonti | n [ o

TDR Data
Flow
Not BUFR

Data Quality
Assessment

0
DA System
Extension

Timeline of New Satellite Data R20 Transition (Typical Example)

Promoted
0 to Operations
(L+6)

Prelaunch Activities

Strong Heritage

Interagency coordination

Post-launch effort

Risk of pre-op sensor failure

Low
Low
Low
High
High

Qc Est. BUFR stream
Procedures
Control Run
DA System R20 Run in Parallel
Optimization OSE and
R —— © Freeze/Parallel

Accelerated
High
High
High

Low

Promoted
to Operations
0 (L+20)
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Continued discussion %
« Himawari AHI worked stopped 10/31/2018; transition to EMC
« Attempting to restart AMSR2, GMI assimilation

* 5S4 support
 GEO sounder OSSE work beginning

* AIl/ML applications for NWP, data assimilation

* Welcome further opportunities to collaborate/contribute to land,
aerosol, trace gas data assimilation (global/regional models)
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