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NWP Satellite use...context for HSIR...
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HSIR on LEO satellites
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HSIR on LEO satellites

* Current NWP impact of HSIR
* Expanding the network of HSIR
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HSIR dominates NWP impact on each

individual satellite
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...but HSIR lags behind MW overall as we
do not have enough HSIR satellites...

| NH forecast impact |
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Not simply the number of HSIR

sounders, but the orbits matter!
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Not simply the number of HSIR

sounders, but the orbits matter!

(am) (pm) Future Russia and China HSIR in
METOP-A complementary orbits very important!
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Positive impact of Russian IKFS at ECMWEF
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HSIR on GEO satellites
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HSIR on GEO satellites

* Simulated impact using LEO HSIR
* Impact of real GIIRS HSIR
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HSIR on GEO satellites

* Simulated impact using LEO HSIR
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4D-Var humidity wind tracing from HSIR

Global impact on wind forecasts verified
by comparison radiosonde network
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HSIR impact increases with time sampling

CTL: Conv + AMSU-A
EXP: CTL + Metop-A IASI
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HSIR impact increases with time sampling

CTL: Conv + AMSU-A
EXP: CTL + 2 IASI + CrIS
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CTL: Conv + AMSU-A
EXP: CTL + 2 IASI + CrIS + AIRS

HSIR impact increases with time sampling
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We expect a very significant wind impact
from GEO HSIR CTL: Conv + AMSU-A

EXP: CTL + 2 IASI + CrIS + AIRS
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HSIR on GEO satellites

* Impact of real GIIRS HSIR
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Significant improvements to FY-4A GIIRS

Before spectral correction (>5K biases)
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After spectral
correction,
the cloud-free

regions have
substantially
reduced
biases.

spectral correction
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Preliminary NWP impact of FY-4A GIIRS
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HSIR Science Frontiers
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HSIR Science Frontiers

* Dealing with clouds (all sky...not yet!)

* Exploiting spectral resolution (PCA)

* Complex error modelling (correlations)

* Indirect NWP applications (SST and CAMS)
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HSIR Science Frontiers

* Dealing with clouds (all sky...not yet!)
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Weighting Functions in clear and
. cloudysky

dR/dT*0 =1
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HSIR Science Frontiers

* Exploiting spectral resolution (PCA)
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Exploit spectral (vertical) resolution with
PCA

The 220 operational IASI channels Information of 5421 IASI channels
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HSIR Science Frontiers

* Complex error modelling (correlations)
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Complex error covariance modelling
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HSIR Science Frontiers

* Indirect NWP applications (SST and CAMS)
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HSIR key to development of the ECMWEF
in-house SST

Current system:

OCEAN-5 SST constrained by OSTIA from below

b

O5TIA OCEAMNS/OSTIA Blend

Satellite information introduced
to OCEAN-5 via OSTIA...
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Proposed future system:

OCEAN-5 SST constrained by 4D-Var SKT from above

4D-VAR
OCEAN-5

Satellite information introduced
to OCEAN-5 via 4D-Var...
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Summary:

* LEO HSIR are the most influential sensors for NWP but
impact limited by poor orbital coverage (satellites)

e Simulations suggest GEO HSIR wind impact will be
substantial- early experience with GIIRS supports this

* There are still very significant science challenges
limiting NWP impact of HSIR

Meteorological Satellites
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NWP wish list for HSIR:

* More LEO HSIR sensors in complementary orbital planes

* Acceleration of plans to install HSIR sensors on GE
satellites

* Sensors with smaller pixel sizes (clouds / SST)

* Balanced investment in solving significant HSIR science
challenges

Coordination Group for
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Key issues of relevance to CGMS/for consideration:

» More LEO HSIR sensors in complementary orbital planes
» Acceleration of plans to install HSIR sensors on GEO satellites

» Sensors with smaller pixel sizes (clouds / SST)

» Balanced investment in solving significant HSIR science challenges
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2022
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Hyper spectral IR data from Ru55|a and China
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RO sounders.
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