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~ AHYPERNETS
The CAL/VAL place for HYPERNETS

MOTIVATION =
Automated measurements for validation of water and land surface reflectance
at all VIS/NIR spectral bands (380-1700 nm, @3 nm FWHM to 1020 nm)
...2300 nm? ... 2500 nm??

Calibration by
space agencies
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~ AHYPERNETS
Why automated hyperspectral?

10 years of MERIS water reflectance validation, including a few years of AERONET-OC...

Planetscope spectral response + new generation of

hyperspectrals
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Data acquisition must be Instrument must be https://doi.org/10.1016/j.rse.2018.07.015
Atmospheric correction of metre-scale
AUTOMATED HYPERSPECTRAL optical satellite data for inland and coastal

[MERIS 3™ reprocessing data validation report, ACRI, 2012]

water applications]

Data courtesy of Pls (D. McKee, K. Ruddick, D. Siegel, S. Kratzer) and AERONET-OC PlIs (G. Zibordi, G. Schuster, S.

Kratzer, B. Gibson), matchup using MERMAID

Sites should be
NETWORKED
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~ AHYPERNETS
HYPERNETS in a single slide

INSTRUMENTS NETWORK DATA PROCESSING

Automated hyperspectral measurements . VLIIQZB(I[B\IES),(%I;:\I’Igo(IOTr;j,irlia(;t\O/rZFR), ann((tl ANALYS'S

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

CONICET (ARG) . 7 e.g.one
4 | matchup
one band 2
(S2/704nm), many <"
mgtqmms
Waﬁ:{izwg{ l:nseﬁfezr& 9] HYPSTAR® system 10 water and 16 Iélr;;iwsités operating/ed \(_m spectral stats,
9 ’ [https://hypstar.eu/] Many international requests to join in 2023 © o7 many matchups
400-900nm, 10nm FWHM 380-1700nm, 3-10nm e
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Prototype network has provided validation data and information to:
Sentinel-2A&B, Sentinel-3A&B/OLCI, Landsat-8&9, Planetscope Doves and Superdoves, PRISMA, Pléiades,

ENMAP, MODIS-A&T, VIIRS-182.... " 5 jECTIVE: To validate all VIS/NIR spectral bands (400-1700nm, @3-10nm
FWHM) for all satellite missions measuring water or land surface reflectance

and preparing for:
ACIX, DESIS, MTG and SEVIRI, EMIT, CHIME, LSTM, PACE, GLIMR, SBG, PROBAV-CC, GOCI,
SABIAMAR, various Newspace, ... (national hyperspectral imagers from Canada, Norway, Australia, ...)
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~ AHYPERNETS
HYPSTAR® instrument spec (XR=land version)

Parameter

Measured quantity

HYPSTAR-XR radiometer

Radiance and irradiance (multiplexed)

User demo video

https://www.youtube.com/

watch?v=dfUAPYxg5Cc

Field of view <Eadiance}, 180° (irradiance) >
Detector array 2048 px Si, 256 px InGaAs

Spectral range 380 ... 1700 nm

Spectral sampling interval /ﬁm {(VNIR), 3 nm {Sm

Spectral resolution ( 3 nm (WNIR), 10 nm (SWIR) )

ADC resolution \@t /
Integration time 1..65535 ms

Shutter Internal

Target camera 5 Mpx, RGB

Communication interface

R5485, half duplex, 115.2 ... 8000 kbps

Housing material

Anodised marine grade aluminium

Dimensions (DxL)

110.3 x 434 mm

Weight 3kg

Power supply 8..18VDC 2A

Environmental protection IP67

Operating temperature -25 ... +45°C

Storage temperature -35...+70 °C
Iwww.hypstar.eu] SR=water version

VISNIR (380-1020nm),
20 FOV

DE
© YouTube Search

HYPERNETS “*’l

New Lowercost hyperspectral .
radiometers for validation networks [B\g=13-1N = &

» Pl WD'ETDH00 / 5:34 - Introduction >

HYPSTAR® System User Demo
-~ Hypernets HYPSTAR . =
¥ 3subscribers 53 &P > shae =+ Save

Typically measuring every 30 mins during daytime for
a year before recalibration
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~ AHYPERNETS
Prototype LANDHYPERNET validation site

E A

SR Jolancia | -
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See Poster 37 LANDHYPERNET [Bialek et al]
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" AHYPERNETS
Land sites currently/recently running

GFZ: ATB CONICET-IFEVA  pBINS: PEANtarctica TARTU: Jarvselja RBINS: Lonzee
(Dec-Jan) JNE" sy

NPL: Wytham

GFZ: DEMMIN
NPL: Gobabeb NPL/RBINS: Barrax
(Jul 2022) .  @esa
TARTU: Soontaga CNR: Jolanda di
E Savoia 2023 ...
+ ..

[ s; BT
& R T

@=esa will support 5 land sites to 2027
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SHYPERNETS
Data processing and distribution - status

HYPSTAR®:

Prototype data to be released ZENODO June 2023
Reprocessing expected by Dec 2023 (improved QC, spectral weighting, etc.)

SHORT TERM
In prep: LANDHYPERNET data portals LATER 20234

@ | WaterHypemet X | Home x

(6] 08 landhypemet.org.uk w g @ L @ 9

S Welcome to the land HYPERNET data portal

The land HYPERNET data portal is a tool to aid the downloading of land HYPERNET acquired data for scientific and

public use. HYPERNETS is a project that developed a new hyperspectral radiometer integrated in automated

networks of water and land bidirectional reflectance measurements for satellite validation. The initial research and

useful info: development project was funded by Horizon2020 (under grant agreement No 775983), and current operational

funding is provided by ESA. For more information on the HYPERNETS project, please visit https://hypernets.eu//

Query instruction:

On the left hand side, there are a number of clickable links that allow users to easily navigate the website. This data

portal website allows to download monthly zip files for the data products for each of the land HYPERNET sites or to

perform a query to find the relevant data products and download these. The HYPERNETS data products are

described in the hypernets_processor documentation. For water HYPERNET data, please visit

HYPERNETS consortium https://waterhypernet.org/.

i .Y

FOLLOW US on https://twitteﬁom/I—@ernets_HZOZO !
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~ AHYPERNETS
Conclusions

esa

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 HRDF for land and
extra scenarios for water (as well as "parking" to protect)
Useful for other applications (not just sat val) ...

Early prototype HYPSTAR® data looks very useful ...

eeeeeeeeeeeeee

Diverse water and land HYPERNETS validation sites should .
provide good basis for validation of S2A&B, L8&9, S3A&B,
EnMAP, PRISMA, Planetscope, ... PACE ... CHIME, SBG,
GLIMR ... and NewSpace and ...
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~ AHYPERNETS

Questions? Comments?

FOLLOW US on https://twitter.com/Hypernets _H2020 !



https://twitter.com/Hypernets_H2020
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