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o/ Description of the JCSDA (Structure & Mode of Operation)

9/ JCSDA Infrastructure Support to S-NPP Use/Optimization

o/ Assimilation of S-NPP data

o Summary/Conclusion
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Vision:

An interagency partnership working to
become a world leader in applying satellite
data and research to operational goals in
environmental analysis and prediction

April 27t — May 1st, 2015

NOAA

NESDIS

JCSDA

2015 NOAA Satellite Conference

Mission:...to accelerate and

improve the quantitative use of research
and operational satellite data in weather,
ocean, climate and environmental
analysis and prediction models.
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JCSDA Mode of operation

JCSDA

Modes of Operation

Directed External
Research Research
- Directed by - Grants and/or
JCSDA affiliated contracts awarded
scientists

-Example of DRT
between NESDIS
and NWS

-Carried out by the
partners

- Mixture of new
and leveraged
funding

- Short-term ROI
expected

April 27t — May 1st, 2015

- Administered
alternately by
NOAA, NASA with
contribution from
DoD)

- Open to the
broader research
community

- Funding awarded
competitively

- Near-term ROI
expected

Visiting Scientist

Program (VSP)

-Great way to
initiate/strengthen
involvement with
JCSCA

-Open to scientists
from everywhere

-Short-term (a few
weeks/months)

- Requires to
Identify host at
partner institution;
work on JCSDA-
relevant topic

- Mid-term ROI
expected

In-Kind
Research

- Research
undertaken
independently by
partners,
overlapping with
JCSDA priorities

-Results/deliverable
are made available
and shared
with/between
partners

- JCSDA mainly
coordinates

2015 NOAA Satellite Conference

- Offers O2R
environment

-Open to External
scientists, even not
funded by JCSDA

-Goal: funnel efforts
toward helping the
JCSDA partners
(incl. NOAA)

- Carrot is access
to HPC &
operational
systems in R&D

- S4 and JIBB




o/ Description of the JCSDA (Structure & Mode of Operation)

9/ JCSDA Infrastructure Support to S-NPP Use/Optimization

o/ JCSDA Scientific Support: Assimilation of S-NPP data

o Summary/Conclusion
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O2R Environment
Supports S-NPP Focused Research

= This is a critical piece for a successful R20. O2R involves:
—  Supercomputer(s) : JIBB, S4, Zeus Allocation
—  Porting/lbenchmarking codes/systems/libraries
—  Documentation to help researchers navigate
—  User Support

Status:
—  GSI, GFS implemented/benchmarked
—  HWRF implemented and benchmarked
—  Synchronization with T1534 completed
—  On-going porting of the 4D Hybrid

Scientific
efforts in
satellite DA in
academia

Scientific
efforts in
satellite DA in
NOAA

In progress:
—  Extension of O2R to include Ocean DA (NCODA, HYCOM)
—  Extension of O2R to include Land Systems (LIS).

Scientific efforts in
satellite DA in
JCSDA

(funded by GOES-R,
JPSS, etc)

Available to:
— JPSS Proving Ground projects
— JPSS Risk Reduction projects
—  R20 projects

JIBB Utilization by Application

March 2014 More than ~ 50
users on both
~JIBB and S4

Gs|

= (total more than

» ~100). Mixture of
NOAA and
external

Researchers

64.2%
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NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Examples of S-NPP Projects Benefiting from O2R

(Not directly funded by JCSDA, but supported through the O2R: HPC, user support, Porting of codes, etc)
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-CrlS, ATMS

Jinlong Li
2 Banglin Zhang
3 Jianjun Xu
4 Lin Lin
5 Marouane Temimi
6 Li Fang, et al.
7 Marouane Temimi
8 Hu Yang
S Daisuke Hotta
10 Xinjia Zhou
11 Johnathan W.

Smith

12 Agnes Lim Huei Ni
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Near real-time assimilation system development for improving tropical cyclone
forecast with NPP/JPSS sounder data

-Improve Hurricane Structure Monitoring and Intensity Forecast Using NPP ATMS
and GCOM-W AMSR2

Application of hyper-spectral satellite data in severe weather forecasts with GSI/WRF
regional data assimilation system

-Evaluation of BG-Remapped ATMS on Hurricane Sandy Forecast & Test of Mie and
DDA Scattering in the Simulation of ATMS

Assessment of Assimilating NPP/JPSS ATMS Ground Surface Observations

Dual Assimilation of Microwave and thermal-infrared observations of soil
moisture into NLDAS for improved drought monitoring

Assessment of Assimilating NPP/JPSS ATMS Ground Surface Observations
Scientific Support for JPSS Instrument Calibration

Proactive-QC based on Ensemble Forecast Sensitivity to Observations (EFSO)
BTs validation of CRTM simulations against AVHRR, MODIS and VIIRS BTs in

SST bands

WREF-Chem data assimilation of NOAA-Unique CO retrievals: Impact study on
tropospheric o0zone enhancement observed during the 2010 AEROSE Campaign

Impact analysis of LEO Hyperspectral Sensor IFOV size on the next generation NWP
model forecast performance
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-ATMS

-CrlIS

-ATMS

-ATMS

- ATMS, VIIRS

-ATMS

-S-NPP Sensors (ATMS)

-All S-NPP assimilated sensors
(ATMS)

-VIIRS

-IASI (potential application to CrlS)

-CrlIS




RTM Mission

* Satellite radiance simulation and assimilation for passive
MW, IR, & Visible sensors of NOAA,NASA,DoD satellites, and
others (200 sensors)

» Simulation of clear/cloudy/precipitating scenes, globally

CRTM Applications

* Data assimilation in supporting of weather
forecasting
» Physical retrieval algorithm for products 300

« Stability and accuracy monitoring of satellite 20of

260

observations v

240F

» Education and Research: reanalysis, climate studies, ..gl#
air quality forecasting, and a radiative tool for students zot—-4

19

CLBLM:

* Serves as the new LBLRTM (under development). To train CRTM
» Uses the newest spectroscopy and introduces new features

T, Residuals
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These fundamental improvements in RT, LBL and spectroscopy are critical for calibration,
retrieval, validation and assimilation of all S-NPP sensors data (and other missions)
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Coordination & Synchronization:

JCSDA Accelerated R20 coordination for SNPP/ATMS
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SNPP Was launched Nov 2011

Dec 2011, the JCSDA coordinated
the signature of the R20 Action Plan
for ATMS R20 between NESDIS and
NWS

The main points were: Who, does
what and when and where (between
NESDIS and NWS)

Strong backing from STAR and
NCEP Directors (present at kick off
meeting)

7 months after launch, ATMS was
assimilated operationally in NOAA

Important of coordinate & synch

2015 NOAA Satellite Conference




Xy Agenda

o/ Description of the JCSDA (Structure & Mode of Operation)

e/ JCSDA Infrastructure Support to S-NPP Use/Optimization

o/ JCSDA Scientific Support: Assimilation of S-NPP data

=) ATMS .
=) Cr|S .
=) VIIRS .
= OMPS .

o Summary/Conclusion
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Status of Navy’s Use of S-NPP Data

(in NAVDAS-AR)

ATMS has positive impact on Navy Global NWP (operationally assimilated)
ATMS is consistently showing a positive impact on Navy global NWP via the
NAVGEM/NAVDAS-AR system. The impact is very similar to that of SSMIS and is an
improvement over a combined AMSU-A/MHS sensor suite from the NOAA or MetOp
satellite series.

VIIRS Atmospheric Motion Vectors (AMV) are operational
A small subset was assimilated real time (via direct broadcast Fairbanks, AK), but
global real-time feed established Nov2014.

CrlS will be operationally assimilated
All pre-operational testing is showing the CrIS sensor has beneficial impact on the
NAVGEM/NAVDAS-AR system. It is being prepared as one of the updates with the
NAVGEM v1.3.1 system, and will include both temperature and moisture channel
assimilation.

Ozone from OMPS-NP is awaiting activation
Assimilation capability was delivered with NAVGEM v1.2.1, it does not have a
dramatic impact on the global atmospheric forecasts, particularly in the
troposphere. Decision made to wait for photochemistry update.

Information courtesy of Nancy Baker and Ben Ruston
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Status of Air Force’s Use of S-NPP Data

(in WRF/GSI)

radiance 2014080412 2014081312 Averaged Impact

CrlS and ATMS operationally assimilated B -MHS_n19
- MHS_n18
CrlS and ATMS are operationally mm HIRS_nil9
assimilated into WRF runs each cycle for all f g |[CrS_NPP
theaters where such data are available +/- g | ATMS_NPP
90 minutes of cycle time. f AMSU-A_n19
& AMSU-A n18
VIIRS not operational yet 5 5 5 3 - [AMSU-A_nl5
I -rAMSU-
Work continues to use VIIRS data in Air W [Aaqua
Force cloud analysis and cloud optical | mm  AIRS_aqua
property analyses | T T | T T | T T | T T | T T | T

-1500 -1200 -900 -600 -300 0
Forecast error contribution (x10000 J/kg)

FSO results show slight positive /neutral impact of CriS

GSI-Based FSO tool based on NCAR MMM tool

Information courtesy of J. Zapotocny/H. Shao (DTC)
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Systems routinely using CrIS data
—  Forward Processing (FP) GMAO realtime ‘operational’ stream
—  FP Parallel (3D-hybrid to replace FP shortly)
—  MERRA-2 Reanalysis

CrlS impact is currently significantly smaller than that of AIRS or IASI, and roughly half that of AMSU-A
— Initial observation error values were conservative to accelerate usage and minimize risk

GEQOS-5 24h Observation Impact Summary
3 Nov 2014-29 Nov 2014 00z
Global Domain, Total Impact
db=im_exp expid=c513 cr sp3
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IASI, but comparable now to a NOAA-19 AMSUA |- I 1

single AMSU-A NOAA-18 MHS |- 1

Agqua AMSUA | _

METOP-B MHS | R

METOP-A MHS [ . |

metor-aHiRs/a - Reduced obs errors 1

SEVIRI - =

coes1s|  for CrIS T channels |

. GOES-13 | . | ) | | 1
Slide COUFtESy of R. Gelaro and W. -0.12 -0.10 -0.08 -0.06 -0.04 -0.02 0.00

MCCarty Total Impact (J/kg)

April 27t — May 1st, 2015 2015 NOAA Satellite Conference




TMOSp,
WO A Mg
p o

SNPP ATMS Assimilation Optimization

— May 1st, 2015

(in NOAA/JCSDA)

Assimilating 10% more observations

per sounding channel, per cycle.
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25 km Reduction in Tropical Cyclone Track
Forecast Error at Day 4-5.

Hurricane Track Errors — East—Pacific 2014
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Statistically significant increase in SH
Anomaly Correlation (500 mb). Neutral NH.
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Forecasts: Beginning 2014080400 for PRCN model
Observed: Beginning 2014080400, every 12 hours




Land Data Assimilation
Case of VIIRS Green Vegetation Fraction (GVF)

— Wenccimindit Objective: Use weekly real-time VIIRS GVF data set in the NCEP
models to replace 5-year mean monthly climatology from
AVHRR.

Results: Assimilating VIIRS GVF resulted in improved SST, and
Precipitation forecasts and land-atmosphere interaction.
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T SFC, CONUS West, 00T Cyols, 20140801 —20140805 Mean RMS: T 3FC, CONUS Weat, 00Z oye, 20140601 —20140606

28 5
25] __ obs __PRHWL4 __ PRGVEX :
5.4
5.1 PREWIL4
48] —— FRGVFX
45
a2
3.9
3.8
3.3
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Forecast Hour

Reduced cold bias(~1 °C) and RMSE (~0.25 °C) afternoon and night time, but increase a little daytime RMSE.
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Aerosols Data Assimilation (VIIRS)
(POCs: NESDIS Kondragunta - NWS S.Lu & Mcqueen)

Improving NCEP global aerosol forecasts using JPSS S-NPP VIIRS aerosol products

The Scope of the Project
NOAA Model
NOAA DA System
NEMS GFS Aerosol :
Improve real-time NGAC
: NOAA Products P
Component (NGAC) The hybrid EnKF-GS| serosol forecasts
system
Y New Product: N
Satellite New Capability to Aerosol analysis for I?naanceGaerosoI.capglblgt\l/
Observations input assimilate aerosol multi-species n Rext-beneration b1oba

. Prediction System
observations optical depth (AOD) (NGGPS)

Aerosol observations observations

from S-NPP VIIRS
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Ocean Data Assimilation Coordination
(POCs: NESDIS Eric Bayler- NWS Avichal Mehra)

Objective:
Implement NCODA (Navy’s Coupled

JCSDA: FY15 Ocean Data Assimilation

Sensors Products Target NOAA Models ?cean l?_ata Assirr][.ilation) for NCEP ocean
e — orecasting operations
Significant Wave lEigﬂt [ﬂsl_ _ 1 h .
ARleky r===-=- T WaveWatchlll: Develop i Sensors/Data,
| : GSl-based assimilation=— NWS FTE :_ -
| Wason-2, SARALAltka, CiyoSat) ! module for (H,) FY14~50% i -SST:
| ] i -IR: NOAA-&METOP GAC/LAC
L _SeaSurface Height Anomaly _ i‘ i (I\'/IA\'l\'/é-'Af\)TR @ OMS; GOES,
™ (Wulfiple R & Wicrowave Sensors) 1 - | ImplementiicoAfor_| NWS FTE ! - Microwave: AMSR-E, AATSR,
e iituts — | [ SMCEPoperations ] FY14-50% : WindSat
o FY15100% i
NESDISR&D 1 L oSDA Directed Receara i - SSS: Aquarius, SMOS
i Irected Researc
A e et : - Sea Ice concentration and temperature:
(Aquarius, SMOS, SMAP) TTNWSR&D -AMSR-E, SSMI

OceanColor | = = 3|  Chl-a,Kgy, Kpn

(VIIRS, Sentinel 3)

Global Ocean
Data
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v

System

1
1
1
1
1
}
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i
1
1
1

- Altimeter SSH: Jason-2, SARAL/AItIKa,
CryoSat

- T, S and Velocity profiles from in situ
platforms: ARGO, ships, buoys, variety of

i - = Thickness H——>  OCgap filing other profilers

. 1
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Activity #1:

Ozone Assimilation

Activity #2:
Production of
Validated

Operational
Ozone Products

Activity #3:

Name

April 27t — May 1st, 2015

Ozone Data Assimilation Plans (OMPS)

Plans, Milestones and Deliverables. Pls : NESDIS Larry Flynn-NWS Craig Long

Q3 FY15 Q4 FY15

Milestone(s) and/or

Deliverable(s):

- Access OMPS ozone
BUFR products

-Compare OMPS ozone
products with N19 SBUV/2
profile Oz and OMI TOz

Milestone(s) and/or

Deliverable(s):

- Hire contractor

- Spin up contractor on
past ozone assimilation
practices

Milestone(s) and/or Milestone(s) and/or

Deliverable(s): Deliverable(s):
-Validated V8Pro from

- IDPS (consistent with
NOAA-19 SBUV/2 V8Pro)
into BUFR from NDE

Milestone(s) and/or

Deliverable(s):

Milestone(s) and/or

Deliverable(s):

Q1 FY16

Milestone(s) and/or

Deliverable(s):

- Develop validation
procedures using
ozonesondes

- Begin testing OMPS
ozone assimilation

Milestone(s) and/or
Deliverable(s):

- Validated OMPS Total
Column Ozone from IDPS
(Consistent with Profile
product) into BUFR from
NDE.

Milestone(s) and/or

Deliverable(s):

NOAA Satellite Conference

Q2 FY16

Milestone(s) and/or

Deliverable(s):

- Evaluate replacing OMI
TOz with OMPS NM

- Evaluate using latest V8
profile and total ozone
products.

Milestone(s) and/or
Deliverable(s):

- Validated OMPS V8TOz
from IDPS

Milestone(s) and/or

Deliverable(s):

P‘AD ATMOSpy, &?;
C

Final
Objective(s)

- Assimilate OMPS NP
data along with N19
SBUV S VALe w)\Y
with NPP NM.

- Improve real time
information to monitor
quality of assimilated
ozone




o/ Description of the JCSDA (Structure & Mode of Operation)

9/ JCSDA Infrastructure Support to S-NPP Use/Optimization

o/ JCSDA Scientific Support: Assimilation of S-NPP data

o Summary/Conclusion
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Summary/Conclusions

« Among JCSDA'’s chief objectives is the use and optimization of satellite data
In numerical environmental systems.

« JCSDA Supports S-NPP focused projects either funded directly by JCSDA
partners or by other Programs (such as JPSS) through the O2R environment.

« Internal projects (in JCSDA partners NOAA, Navy, NASA, AF) are also funded
to use and optimize the use of S-NPP sensors data

e Main Sensors used so far are ATMS, CrIS and VIIRS

 Applications targeted are diverse, varying from partner to partner:
NWP medium-range weather forecasting

Hurricane/Storm forecasting

Land forecasting

Ocean

Aerosols and air quality

Plans funded to initiate assimilation of S-NPP Aerosol data as well as Ozone
OMPS data (in NOAA). Initiated in FY15.
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