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JPSS starting with Suomi-NPP is providing operational
continuity and improved capability in providing critical datasets
needed for both weather forecasting and environmental
assessments

Critical attributes required:
— Information of the vertical structure of the atmosphere (temperature,
water vapor, ozone)
— High spatial resolution imagery and global coverage
— Radiometric and spectral performance




ATMS - Advanced Technology

Microwave Sounder

CrlS - Cross-track Infrared
Sounder

ATMS and CrIS together provide high vertical resolution
temperature and water vapor information
needed to maintain and improve forecast skill
out to 5 to 7 days in advance for extreme weather
events, including hurricanes and severe weather
outhreaks

VIIRS — Visible Infrared Imaging

Radiometer Suite

VIIRS provides many critical imagery products
including snow/ice cover, clouds, fog, aerosols, fire,
smoke plumes, vegetation health, phytoplankton
abundance/chlorophyll

OMPS - Ozone Mapping and
Profiler Suite

Ozone spectrometers for monitoring ozone hole and
recovery of stratospheric ozone and for UV index
forecasts

CERES - Clouds and the Earth’s

Radiant Energy System

Scanning radiometer which supports
studies of Earth Radiation Budget




Enhanced data products include:
Atmospheric temperature/moisture profiles
Hurricane intensity and position .
"Thunderstorms tornado potential
L -Alaska “nowcastlng” (e.g. ice detectlon)
Slgnlflcant preC|p|tat|on and floods
Dense fog. .
Volcanic ash
Fire and smoke
Sea surface temperature, ocean color
Sea ice extent and snow cover /depth
Polar satellite derived winds (speed/direction/height)
Vegetation greenness indices and health
Ozone
Oil spills




VIIRS RGB (True Color), 20111122
R: MO5 (0.672 pm); G : MO4 (0.555 pum); B : M02 (0.445 pum)




LANDSAT-8 30 m VIIRS using 30 m DEM
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ATMS) are the top two contributors for reducing forecast errors

Three AMSUs: METOP, POES, AQUA (T) )
IASI: IR Atmos Interferometer on METOP (T,H)
AIRS: Atmos IR Sounder on Aqua (T,H)
AIREP: Aircraft T, H, and winds
GPSRO: RO bending angles from COSMIC, METOP
TEMP: Radiosonde T, H, and winds
QuikSCAT: sfc winds over oceans
SYNOP: Sfc P over land and oceans,H, and winds over oceans Crls impaCt IS similar
AMSU-B: Adv MW Sounder B on NOAA POES ! _ 0
pebenioilpng to AIRS or IASI ~12%
METEOSAT winds
Ocean buoys (Sfc P, H and winds . T
PILOT: Pilot balloons ansc’i m(find profilers (winds; ATMS ImpaCt similar

HIRS: High-Resol IR Sounder on NOAA POES (TH) ! to Single AMSU + Single MHS
MSG: METEOSAT 2nd Generation IR rad (T,H) A gfy
MHS: MW humidity sounder on NOAA POES and METOP (H) 0
AMSRE: MW imager radiances (clouds and precip)

SSMI: Special Sensor MW Imager (H and sfc winds) . .
GMS: Japanese geostationary satellite winds LOSIHg one orbit would:be about

MODIS: Moderate Resolution Imaging Spectroradiometer (winds) a 20% deg radation in forecast
GOES IR rad (T,H)

MTSATIMG: Japanese geostationary sat vis and IR imagery accu racy
METEOSAT IR Rad (T,H)
03: Ozone from satellites

From ECMWF
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Forecast error reduction contribution (%)




Observation impact per EUMETSAT METOP sensor

AMSU-A: Metop-A

MHS: Metop-A
HIRS: Metop-A
IASI: Metop-A
ASCAT: Metop-A
GRAS: Metop-A

© Crown copyright 2007

Observation Types

Relative Contribution of Satellite to NWP forecast
(per MetOp)
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Sensor Impacts
a AC scores for
5-20120930 (Jim Jung)

AC: HAT PSOC0 G2/NHX 00F, 20120815-20120930 AC: HAGT PS00 GR/8HX 00QZ, 20120815-20120930
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TORHADO REPORTS.. (68)
WIND REPORTSHL..... {4660}
HAIL REPORTSAL A1240)
TOTAL REPORTS (546}

Morman, Oklahoma
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Advanced Features

Three instruments (AMSU-AT, AMSU-A2 and MHS) in one
instrument — less power and weight

Better spatial resolution (~48 to 32 km) for key
temperature sounding channels

Oversampled footprints for improved warm core

140
60
20

Distance along-track (km

ATMS Coverage

The COMET Program |

-1400 -1200 -1000 600  -400  -200 0 200 400

Distance cross-track (km)

800

R

i

1000

-

Iy

LR DA L v, Lo T o T | e T ]
A A D S B

QURERLE

ERERAREERTBRERRSRAY

1200



SANDY 2012AL18 Temp AMSU SANDY 2012AL18 Temp ATMS
250mb 2012-10-26_2159 ATMS 350mb 2012-10-26_1827
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Pressure (hPa)

. 1% e PSR
Hurrlcane Sandy W

Ascending 1730 UTC, 29 October 2012

At 1800 UTC Oct 29 Max Wind: 90 MPH, Min Pressure: 940 hPa
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Mollota W tan

Courtesy of Sid Boukabara (STAR)



MIRS NFP Temperature (K} on latitude 40° Des 2014-01-04
T T T T T T

MIRS NFP/ATMS Ternperature (K] at 700mb 2014—01-03 Asc (V3259
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ATMS penetration of clouds reveals the transport of the Polar Vortex that impacted the US with large
swath of record cold temperatures. The peak for DC area was 1/7/14. Above left are vertical cross-
sections of temperature comparing January 4 with January 6, showing normal air temperature at

~ 23000 feet (-45 to -10 F, Winter) reached the surface on 1/6/14.
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Advanced Features

Lower power, volume and mass when compared to AIRS and |ASI, and
excellent signal to noise

Significantly improved vertical resolution of temperature and water vapor
when compared to POES HIRS and AMSU (1 —2 km instead of - 6 km)

Combined with ATMS for cloud clearing — provides precision of about |
Celsius for temperature and 15% for water vapor at vertical resolutions of
1-2 km

Also provides information on trace gases — 03, (02, CO, CH4 - monitor
continental transport of greenhouse gases

Provides accurate cloud properties (at 14 km resolution near nadir)

e - - g

90w

235.000

60W

ow

0

30E

CRIS (1500 em™) BT (K)

245.000

255.000

120E

150E

B

265,000

275000

180E




Moore OK Tornado (May 20 2013)

(B|II Smith, Ellsabeth Welsz)
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CrlS provides relatively high vertical resolution (1-2km) temperature and water vapor profiles with
approximately 15 km spatial resolution. The CrlS observed tropospheric vertical lapse rate of Equivalent
Potential Temperature and large negative values of Lifted Index revealed very strong instability across the
Texas and Oklahoma region where strong convective storms developed, one of which spawned an EF-5
tornado within an hour after the SNPP overpass, leaving 25 dead in Moore OK.

JPSS PMC Jan 2014 - For Official Use Only
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Multiple Polar Orbiters significantly improves revisit times: GPM Example
But need direct readout add improved latency
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(Chris Barnet , ST()
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Chages in the Earth’s Radiation Budget
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JPSS is a major contributor to the global observing system.

Suomi NPP instruments are performing exceptionally welll!

Many applications will benefit and JPSS has a data exploitation proving ground effort with
each NOAA line office to improve product and services.

International partnerships are essential.

Observations coupled with modeling, data fusion, with the underpinning research, are
essential for transforming observations to the products, applications, and services needed
to address environmental impacts on society.
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Jan 24™ Fairbanks high temp = 45, climatological average = -1 F
Jan 24™ DC high temp = 24, climatological average = 44 F
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