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Overview

* Objectives

» Details on Level 1 cal/val: illustration with MWR on-board altimetry
missions

e Details on Level 2 product: illustration with EMIR products

e Timeline: 2017 to 2020
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MIRSS-CAP Objectives

* Develop, improve, and validate algorithms for the calibration of
microwave payloads

» Validate and inter-compare derived products such as water
vapor, precipitation and snow.

* Training of young scientists via workshops, training programs,
co-supervision and exchange
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MIRSS-CAP Level 1 Cal/Val

Develop, improve, and validate algorithms for the calibration of
microwave payloads:

— Thermal/vacuum calibration to ensure sensor performance meets

specification requirements; derivation of calibration parameters
and non-linearities.

— In-orbit cross-calibration and validation will be performed between
various international passive microwave instruments including
SUOMI ATMS, GPM-GMI, NOAA-AMSU-A/B, MHS, FY-3B/C MWHS,
HY-2 ACMR, Jason-2,-3, Altika, Sentinel-3 and others
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MIRSS-CAP Level 1 Cal/Val

* lllustration of MWR = lack of absolute natural reference target
inter-calibration =>» Use of complex metrics based on a more than 15 years experience
- - =>» Multi-source (instr, model) Multi-processing (geo./stat. selection, Radiative Transfer Model),
monitori ng = Multi instrumental: currently applied to S3-A, AltiKa + ]2, AMSU-A
* MWR on-board altimetry Awmazon forest
missions: G 280K |
AltiKa (CN ES/|SRO) $ ° Simtiations (single&double difference)
Sentinel-3 (ESA/Eumetsat); s **°¢ |4 o
ST Co!deslt ocean points
Jason-2 (CNES/JPL) S 27k . o
MWR counts >

2017 DRAGON 4 SYMPOSIUM 20174F “JevkXl” VUMW If =

26-30 June 2017 | Copenhagen, Denmark 20174£6 H26-30H , F1 & FrAISR




—

—

=
r

®
)
Q

‘_gg]/mm:

MIRSS-CAP Level 1 Cal/Val

Coldestocean points Simulations Amazonforest
*Low winds, no clouds, (single & double difference) *Naturel target closest to a
minimal water vapor *Single difference: remove the black body
*Statistical selection of impact of the instr. conf. & *Weak dependency with the
coldest ocean TB over geophysic frequency, polarisation and
ocean *Double difference: assess the incidence
*Method developed by Ruf calibration difference between two *Editing and average of
and updated by Eymard to radiometers measurements over
detect and monitor drifts evergreen forest
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MIRSS-CAP Level 1 Cal/Val

Sentinel-3 in-flight performances, M-L Frery (CLS) et al, to be submitted
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MIRSS-CAP Level 1 Cal/Val

An intercalibrated dataset of total Er5-2 23 Gt g cop
column water vapour and wet LT T \ T T T T T T T T
tropospheric correction based on i "‘”"AUM ]
MWR on board ERS-1, ERS-2, and 2— C M w"\,‘“\j ]
Envisat, Bennartz et al., 2017 _F "‘"‘Jw WW’F&&'M& .
% 47}'&-?\. lm 1 '
Illustration of BT bias correction s Wﬂ‘lﬁ\ﬁ A‘mewﬁx } ﬂ ﬂ f\ waif\ h -
based on comparison to ERA- T j“‘ i W\f Wy Lf"‘v“b;
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MIRSS-CAP Product Validation

Validate and inter-compare derived products such as water vapor,
precipitation and snow.

— Focus on the validation/intercomparison of existing
retrieved geophysical quantities, such as water vapor,
precipitation, and cloud liquid water.

— Activities will be tied in with other ongoing international
efforts, such as assessments performed within the
framework of GEWEX (http://gewex-vap.org)
as well as current ESA-funded efforts,
such as LTDP-EMIR (http://esa-mwr.org).
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MIRSS-CAP Product Validation

An intercalibrated dataset of total
column water vapour and wet , , __ Timeseries |
tropospheric correction based on ol — g“t‘;’:iﬂ't;”(‘fgg%mdé,_
MWR on board ERS-1, ERS-2, and

Envisat, Bennartz et al., 2017

20}

lllustration of long term drift of the
resulting L2 TCWV product (after
bias correction): comparison to
GNSS

MWR-GNSS TCWYV difference [%]
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MIRSS-CAP Time Line

1st year: 07/2017 - 06/2018

e Carry out the literature review of calibration, validation and
retrieving of microwave radiometers.

e Collect and collate remote sensing and ground data, and
complete pre-processing of microwave radiometers.

e Continuously exchange scientists, expertise and know-how
between European and Chinese partners.

e Develop plans and initiate visiting scientist studies for dedicated
research projects.

e \Write deliverables, preparing for 2017 “DRAGON 4 Programme”
phase report.
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MIRSS-CAP Time Line

2nd year: 07/2018- 0672019
e Carry out microwave sensor calibration test.

e Data processing and calibration accuracy analysis for
microwave calibration data.

e Continuously exchange scientists, expertise and know-how
between European and Chinese partners.

e Continue dedicated visiting scientist studies for dedicated research
projects.

e Write deliverables, preparing for 2018 “DRAGON 4Programme”
phase report.
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MIRSS-CAP Time Line

3rd year: 07/2019- 06/2020

e Carry out microwave product validation analysis and cross-
comparison.

e Retrieving of water vapor, precipitation and snow products and
validation with real-time measurement data and other relevant
products.

e Continuously exchange scientists, expertise and know-how
between European and Chinese partners.

e Continue dedicated visiting scientist studies for dedicated research
projects.

e Write deliverables, preparing “DRAGON 4Programme” phase report.
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MIRSS-CAP Time Line

4th year: 07/2020- 06/2021

- The cal/val procedure and analysis will be optimized and
concluded by MIRSLAB as well as by European partners.

e The water vapor relevant products will be generated and try to
analysis the extreme weather and climate research.

e Continuously exchange scientists, expertise and know-how
between European and Chinese partners.

e Continue dedicated visiting scientist studies for dedicated research
projects.

e Prepare the final project report.
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Conclusion

The DRAGON-4 MIRSS-CAP framework is a very good opportunity
for exchange scientists, expertise and know-how between
European and Chinese partners

It will undoubtedly benefit to the quality of present and future
missions, both European and Chinese

We looking forward to start working together !
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Thank you !
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