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The SAR Calibration Network: 

SARCalNet
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SAR Calibration and Validation 

• Calibration constants 

• Antenna patterns 
estimation/compensation

Radiometric Calibration

• Compensation of shifts

• Compensation of known 
environmental effects

Geometric Calibration

• Calibration of phase 
offsets

• Calibration of phase 
screens in general

• Stack de-biasing

Interferometric 
Calibration

• Correction of cross-talk

• Correction of channel 

imbalance

Polarimetric Calibration

• Range delay

• Drifts (e.g., oscillator 

frequency)

• Noise estimation and 

compensation

Instrument Calibration

• SLC

• Interferometric 

• Polarimetric

• Geophysical (e.g., 

deformation; ocean 

state)

Quality assessment
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Reliable reference data are needed and might have 

different requirements for each cal type! 
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Natural targets

• Not curated

• Regions are broadly specified, and are sensor frame based

• Doesn’t promote intersensory validation exercises! 

• Incomplete, mainly limited to rain forest

• No reporting of image backscatter

• No description of standard procedures 

Artificial targets

• User submitted, but not curated

• Can be out of date

• Varying degrees of measurement specificity

• Different surveying techniques 

• No reporting of RCS or background clutter

• No description of standard procedures 

Currently, the CEOS WGCV SAR subgroup hosts a target database:

http://calvalportal.ceos.org/point-distributed-targets-db

What is there

http://calvalportal.ceos.org/point-distributed-targets-db
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The CEOS SARCalNet initiative

SARCalNet

SARCalNet is 
an initiative 
of the SAR 

subgroup of 
CEOS WGCV

Standardize 
cal/val and 
facilitate 

collaboration 
between 
sensors

Provide 
reference data 

and tools

Provide 
cal/val 

guidelines and 
standards

Curate sites 
and provide 

information to 
the 

community

Define 
“certification” 

procedures for 
cal sites 

Define 
requirements 

for natural and 
artificial 
targets

Ongoing

Upcoming
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Update since last VHRODA: documents

SARCalNet

Requirements for Artificial Targets

SARCalNet

Requirements for Natural Targets

SARCalNet

Requirements for Image Calibration 

Analysis

SARCalNet

Handbook

90%

*w.r.t to what is 

planned for first 

release 

85%

65%

90%
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Update since last VHRODA: templates

AT and DT site submission template have been further 

consolidated and  harmonized 

AT (CR): 90% 

DT: 60 %
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Update since last VHRODA: templates

CR and survey sheets further consolidated, requirement 

mapping and quality checks added and currently under 

development 
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Update since last VHRODA: portal

https://www.sarcalnet.org/

At the moment only open to SARCalNet group

https://www.sarcalnet.org/
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Update since last VHRODA: portal
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Update since last VHRODA: portal
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Next steps

▪ Further consolidation of templates

▪ Finalization of documents and publication

▪ Coordination with SARCalNet group members-maintainers for submission of pilot sites

▪ Finalization of portal and database

▪ Finalization of beta review and opening to the public 
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The Radiometric 
Calibration Network: 

RadCalNet

M. Bouvet on behalf of the RadCalNet WG (CEOS/WGCV/IVOS)
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What is RadCalNet?

Site X

RadCalNet 
portal

Calibration
& QC

& Processing

Raw 
measurements

Surface reflectance and 
atmosphere products
(RadCalNet specific)

FTP FTP

RadCalNet 
Processing

& 
QC

Hyperspectral 
TOA 

reflectance @ 
30 mins 

interval for 
nadir view

Site Y
Calibration

& QC
& Processing

Raw 
measurements

Surface reflectance and 
atmosphere products
(RadCalNet specific)
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The RadCalNet sites

BTCN 
+ 
BSCN

GONA

RVUS
LCFR

Today 5 sites (+ more in preparation) 
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The RadCalNet processing

• Propagation of surface/atmospheric measurements to top-of-atmosphere 

nadir reflectance via MODTRAN 6

• Associated uncertainties results from propagation of the surface / 

atmosphere uncertainties via pre-computed Montecarlo runs of the radiative 

transfer

RadCalNet 
Processing

Surface reflectance

Atmospheric 
measurements

TOA reflectance



IVOS – DLR – 28 Sept. 2023 | Slide  18

The portal
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Forum
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Collection 2023

• Collection 2023 released on 12th of July 2023

• Reprocessing of the full archive of 4 out of the 5 RadCalNet sites (all but RVUS)

• Release note: 

https://www.radcalnet.org/documentation/RadCalNetProcessing/2023_Data_Collection_Release_

Note_v20230710.pdf

• Number of days with data available:

06/09/2023

2023

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total

RVUS 193 237 225 222 264 246 246 263 250 292 113 2551

LCFR 0 0 100 125 128 99 132 115 102 100 56 957

BTCN 0 0 0 52 76 108 102 30 85 63 49 565

GONA 0 0 0 0 129 157 259 218 226 192 61 1242

BSCN 0 0 0 0 15 41 73 40 80 68 43 360

193 237 325 399 612 651 812 666 743 715 322 5675

https://www.radcalnet.org/documentation/RadCalNetProcessing/2023_Data_Collection_Release_Note_v20230710.pdf
https://www.radcalnet.org/documentation/RadCalNetProcessing/2023_Data_Collection_Release_Note_v20230710.pdf
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Quality control: GONA atmospheric data
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Users



IVOS – DLR – 28 Sept. 2023 | Slide  23

Users
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Acceptance process for new sites

• RadCalNet WG members contribute to the 

review 

• Process overseen by WGCV

• Through an acceptance panel reporting to 

WGCV

 
RadCalNet operationally provides top-of-atmosphere reflectances from a set of instrumented land sites 
which can be used in the vicarious calibration / validation  o f satellite-borne sensors.  Reflectances are 
provided every 30 minutes between 9 am and 3 pm site local time at 10 nm spectral intervals in the region 
400 nm – 2500 nm. The RadCalNet WG is a technical group of site owners and other experts and is part of 
CEOS-WGCV-IVOS; the WGCV Review Panel makes recommendations to CEOS-WGCV on site admission. R

a
d

C
a

lN
e

t 
The site owner initially sets up an instrumented land-based site. No 
communication with the RadCalNet working group is required, but guidance 
documents are available on site selection, characterisation and instrumentation 
and owners are welcome to contact the RadCalNet working group if desired. 

G1 – Site Selection  

G2 – Site Characterisation  

G3 – Site Instrumentation  

S
it

e
 S

e
tu

p
 

Following the RadCalNet WG’s peer 
review of the site, the site’s 
documentation and the peer review 
comments are submitted to the 
WGCV RadCalNet Review Panel for 
them to make a recommendation to 
CEOS WGCV on site admission. 

S
u

b
m

is
si

o
n

 

Site owners write a letter  to the RadCalNet WG (contact below) 
with site details to register interest in becoming a RadCalNet site. 
This includes details of site location and site owner. A RadCalNet 
WG member will be assigned to help guide the site owner through 
the joining process. The requirements 
of RadCalNet are available and site 
operators should be confident they 
can meet these requirements before 
registering. 

R
e

g
is

te
r 

R1 – Membership criteria 

Letter of Intent produced 

RadCalNet requires that 45 days of 
data are operationally provided to the 
portal (not yet public) before a site 
can be accepted.  This data should be 
in the RadCalNet data format.  

D
a

ta
 R2 – Data specification  

45 days’ data 

The site operator will need to submit 
to the working group documents 
describing the site, the 
instrumentation, processing and 
uncertainty analysis. Templates are 
available for all required documents. D

o
cu

m
e

n
ts

 

G4 – Uncertainties analysis 

T1—Site question naire 

T2— uncertainty summary 

At this stage, in parallel with the provision of 45 days of data, 
the RadCalNet WG reviews the data and documents provided 
by the site and discusses this iteratively with the site owner. 
Site owners must provide evidence of the traceability to SI and 
uncertainty of their data and consequently consistency with 
other sites using existing or new 
comparisons and/or satellite 
observations. 

P
e

e
r-

re
v

ie
w

 

G5 – Peer review process 

Following approval by the CEOS WGCV, the site is a RadCalNet site, data is made public 

and the site-owner becomes a member of the RadCalNet WG. 
Membership 

RadCalNet Helpdesk: admin-radcalnet@magellium.fr Version 1.0—May 2017 
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New Sites Status

Initial 
concept

Identify 
location

Set up 
instruments

Collect data
Prepare draft 
documents

Prepare 
submission

Submit 
application 

to RadCalNet
First Review

Second 
Review

Acceptance

Operation
BTCN

BSCN

GONA

LCFR

RVUS

PIAU

DHCN

GHNA
KARI 
Site

ERUSAERONET- 
OC site

GOCH
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Conclusion

• Collection 2023 available since July 2023

• Continuous efforts to improve data quality and monitor sites

• 5 sites currently providing data. New sites expected to join 

the network.

• Growing user base

• 6 years of succesful RadCalNet operation 
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VH-RODA 2023 Workshop
27 – 30 November 2023 | ESA – ESRIN | Frascati (RM), Italy

Hyperspectral Network: Hypernet

A new hyperspectral radiometer integrated in automated networks of 
water and land bidirectional reflectance measurements for satellite 
validation

29/11/2023 VH-RODA 2023 Workshop   27 - 30 November 2023 | ESA – ESRIN | Frascati (RM), Italy
27
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Hyperspectral Imaging - context

Slide 28

HYPERSPECTRAL DOMAIN IS GROWING                         Newspace
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Hyperspectral Imaging

Hyperspectral imaging 

has been identified as a key technology 

for monitoring important bio-geophysical and bio-geochemical properties of the Earth’s surface.

Hyperspectral imaging technology has already been successfully used on-board airplanes

National prototype hyperspectral satellite missions covering the VNIR and SWIR spectral domain 

have been recently launched:

✓ PRISMA mission, by ASI

✓ EnMAP mission, by DLR

✓ EMIT instrument installed on ISS, by NASA

Those missions are currently providing 

important information, preliminary data 

and insightful experience on hyperspectral 

data and related satellite mission concepts
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HYPERNETS

INSTRUMENTS NETWORK DATA PROCESSING 

and ANALYSIS

PANTHYR system
[Vansteenwegen et al, 2019]

400-900nm, 10nm FWHM

HYPSTAR® system 
[https://hypstar.eu/]

380-1700nm, 3-10nm FWHM

Automated hyperspectral measurements

12 water and 7 land sites by Nov 2023

Many international requests to join in 2024 ...

e.g. one matchup

one band (S2/704nm), 

many matchups

spectral stats,

many matchups

Prototype network has provided validation data and information to:

 Sentinel-2A&B, Sentinel-3A&B/OLCI, Landsat-8&9, Planetscope Doves, PRISMA, Pléiades, ENMAP,  

Maxar/Worldview ... 

in progress for:

 MODIS-A&T, VIIRS-1&2, Sentinel-3C, Sentinel-2C...

and preparing for:

 MTG, CHIME, LSTM (vis. Channels), PACE, GLIMR, SBG, PROBAV-CC, various New Space, ...

OBJECTIVE: To validate all VIS/NIR spectral bands (400-1700nm, @3nm 

FWHM) for all satellite missions measuring water or land surface reflectance

For HYPERSPECTRAL AND MULTISPECTRAL Satellites ! 

RBINS (BE, coordinator)

+ VLIZ (BE), CNR (IT), LOV (FR), 

NPL (UK), GFZ (D), TARTU (ES), 

CONICET (ARG)
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HYPERNET federated network stakeholders  - conclusion 

Surface reflectance data is essential for water and land product validation

Autonomous hyperspectral network is most cost-effective (multi-mission context)

Zenith- and azimuth-pointing enables full HDRF for land and for water

Need for consolidation of protocols and uncertainty estimation (water:FRM4SOC, land:FRM4VEG)

Toward FIDUCIAL REFERENCE MEASUREMENTS

Thanks to AERONET-OC which serves as an example and remains a reference network for water reflectance Xspectral. 
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