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% Upcoming CEOS-WGCV & LSI-VC Joint Meeting
% Update on Future CEOS-ARD

% Publication of LPV supersites V2

% Collaborations and Events

<% Protocol and FA lead status
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WGCV-56 & LSI-VC-19 Joint Meeting CE& §

% The CEOS-WGCYV and LSI-VC Meetings .
will be held jointly from 20-24 April ha
2026 at EROS Center in Sioux Falls,
South Dakota

% In addition to the individual WGCV and
LS| meetings, a substantial portion of
the week will be dedicated to joint
sessions, to discuss around data quality
and interoperability, with focus on

future CEOS-ARD
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https://ceos.org/ard/

CEOS Analysis Ready Data (ARD) CE&

% CEOS-ARD are satellite data that have https://ceos.org/ard/
been processed to a minimum set of
requirements and organized into a form
that allows immediate analysis with a
minimum of additional user effort

CEOS-ARD Product

Lights

* Aims
Reduce barriers to the uptake of EO data
Enable new applications and users
Improve data interoperability

< Since 2016, nine CEOS-ARD Product
Family Specifications (PFS) elaborated
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https://ceos.org/ard/

Future CEOS-ARD concept paper CEE S

https://ceos.orqg/ard/

% Among the topics to be addressed In
future CEOS-ARD, the LPV group can Consultation Paper and
contribute to defining : Concept Note

Enhanced Metadata Specifications The Future
Data and Metadata Quality of CEOS-ARD
Thematic and Higher-level ARD Products

% Feedback for LPV was requested, such
as defining new PFS for land products,
e.g., SM, AF, FRP.,...

Minimum processing steps, metadata
completeness, quality information CEE S==

Taking CEOS Analysis Ready Data to the Next Level
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https://ceos.org/ard/

CE€ S Working Group on Calibration and Validation

% 90 sites, list and report published: o

LLand F‘rrduci Validation Sul;group A

Super-characterized (canopy structure ,
and bio-geophysical variables) following

CEOS Land Validation Sites

The LPV tes were 2016, by Feman daC machio (then n LPV vice-chair), with the purpose of enhancing the quality of Cal/Val
reference data. Over time, the LPV s bgmu Iaborated the concept of a oo

well-established protocols, useful for the

« Act Ioﬂq—t rm operations, su
n ctral acquisitions (desi L)
. . . . A s (desi

V | I I | | I | r Since thy ction of  the te product landscape has ificant] w s and sites emerging, as well as

I I I l advanced satel horizon. To hon aftang. giobal validation cap.xuy and lo eﬂe:hve)y support expanding validation
needs, a e LPV Su , performes ernando and the EOLab.
1 d, including all t sup ndidat ecosystem monitoring networks (NEON, ICOS, and
I l f [ ] I [ ) ) | R—I— M | u: ding criteria to include spatial

sulted in 92 new supersites, with an additional 66

Asummary of the site selection process for the recent V2 update is detailed in this report.

Details for the final set of selected sites are available in this spreadsheet.

Active, long-term operations, supported | CEOS LPV SuperSites V2
by appropriate funding g |

Supported by airborne/UAV LIiDAR and ! i o S e

hyperspectral acquisitions (desirable) " TT Y . E
Adherence to CEOS-FRM (desirable) - | i

SBA | | ' !
0° 30°E 60°E 90°E 120°E  150°E

150°W  120°W  90°W  60°W 30°W

https://Ipvs.gsfc.nasa.qov/LPV Supersites/LPVsites.html
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Collaborations and events

< Collaboration with GEOGLAM on ET

First meeting with GEOGLAM held on 2nd Dec 2025, follow-up
emails to define scope and agenda of an ET Validation WS

Joint LPV-GEOGLAM ET Workshop: 22-24 June, FAO (Rome)

Draft LPV ET protocol will be presented aiming at gathering
feedback and needs from GEOGLAM community, similar to what
was done for the LC protocol

< Future events

Agreed to organise LPVE 2027 WS in ESA/ESRIN (Q2 2027 TBQ)
CEOS-LPV 2027 Plenary will be held after the LPVE WS
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Protocol Status

Lw| s

o b @ i Con

% LC protocol
Will be presented at CEOS-SIT MM
Meeting (April 14th - 16th, 2026, 2

Irvine) for endorsement

2019 - Albedo

2018 - LST

& Lp—rEF S @ con O T

% On-going efforts
o *b“-nmﬁ’(‘-esaem:s

Update of FAPAR/LAI, draft
51;?&3*::.7:’:,.:‘:' 0% B Cn rf
Soil Moisture Product Validation Good Practices Protocol e
o 1 Cmsar et Commities on Earth Observation Satelites ‘;;;:Wr;‘:
Woring Groop o Calaton sV 'fggf
\\\'_//

L] t L]
= 4 = a2 lorking Group on Calibration and Validation
T %"‘i‘ C EQS Land Product Vakidation Subgroup
A\
e w‘ o 2 q % Aboveground Woody Blomass Product Validation
Q Nee B | GoodPractices pron ocol Land Cover and Change Map Accuracy Assessmant and
Area Estimation Good Practices Protocst
Version 1.1 -2023

VI and LSP: consolidated draft :

Conrs Ao
oty et i

ready to be finalised _
Sl | | e
T u @ wg_ e

2025-LC

Fires, SM update planned
1st draft ET on-going 2020 - SM 2021 - AGB
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FA leads status

LPV QM Jan 2026

Admin g0 N S5 L abi0ze NEW co-lead in Phenology
Jaime Nickeson GSFC USA Dr. Qiaoyun Xie
Alexandra Tyukavina University of Maryland USA Mar 2027 (2nd term) i i
Land Cover  Nandika Tsendbazar Wageningen University Netherlands  April 2027 (1st term) The Un!ver5|ty Of Western
Sophie Bontemps Université Catholique de Louvain Belgium ex-officio Australia
Richard Fernandes Natural Resources Canada Canada Apr 2027 (one term)
Biophysical Hao Teng University of Maryland USA April 2027 (1st term)
Luke Brown University of Salford UK Jan 2026 (1st term) NEW co-lead in VI
. Louis Giglio University of Maryland USA Sep 2026 (2nd term)
AL A Bernardo Mota National Physical Lab UK Jan 2026 (1st term) Dr. Sarah Gebruers
Zhuosen Wang GSFC USA ex-officio VITO
Surface Rad  Angela Erb Leidos USA Jan 2026 (1st term) Belgium
Jorge Sanchez-Zapero EOLab Spain Jan 2026 (1st term) g
Soil Moisture iﬁ)hn - goltgn 'II\'IS?/'\/A GSFC XSP{ . Apr 2026( (2nd ter)m)
exander ruber ien ustria Oct 2026 (1st term . .
st Thomas __ |Holmes NASA/GSFC USA Dec 2028 (1st term) NEW co-lead in Biomass
Lluis Perez Planells Karlsruhe Institute of Technology Germany Sept 2026 (1st term) Dr. Mikhail Urbazaev
Joshua Gray North Carolina State University USA Jan 2025 (2nd term) GFZ
Phenology
Qiaoyun Xie The University Of Western Australia Australia Sep 2028 (1st term) Germany
Snow Cover Carrie Vuyovich NASA GSFC USA Jan 2026 (1st term)
Juha Lemmetyinen Finnish Meteorologial Inst. Finland Sep 2026 (1st term)
Tomoaki Miura University of Hawai'i USA ex-officio NEW co-lead in Biomass
Veg Index Simon Kraatz USDA USA Apr 2027 (1st term)
Sarah Gebruers VITO Belgium Sep 2028 (1st term) Dr KC Cushman
Laura Duncanson UMD/GSFC USA ex-officio ORNL
Biomass Kim Calders Ghent University Belgium Feb 2026 (1st term)
Mikhail Urbazaev GFZ Germany Jan 2029 (1st term) USA
KC Cushman ORNL USA Jan 2029 (1st term)
ET Yun Yang Cornell University USA Jan 2027 (1st term) .
Carmelo Cammalleri Politecnico di Milano Italy Jan 2027 (1st term) Still vacant:
Arthur Endsley University of Montana USA Sept 2027 (1st term) - ice- i
SRR Alvaro Moreno Universitx of Valencia Seain Nov 2027 S1St termz Vice-chair
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Land Cover Focus Area

Alexandra (Sasha) Tyukavina (U. Maryland, USA)
Nandika Tsendbazar (\WWageningen University, Netherlands)
LPV — March 24, 2026
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Land Cover updates (1/2)

Validation guidelines dissemination update:

- Presentation at CEOS Strategic Implementation Team
(SIT) Meeting (Irvine, CA, April 15-16) — Sasha Tyukavina

= 15-minute presentation highlighting the main updates of the
guidelines;

- Expected endorsement of CEOS.

- Oral presentation is accepted at StatE02026 (Frascati
May 5-7) — Nandika Tsendbazar
- Good audience for disseminating the guidelines;

- But was requested to combine with another presentation of
Nandika.
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Biophysical (1/1)

Good practices update

15+ responses received on draft paper — lots of useful feedback on methods which
is being worked through

focus area leads

— Consequently, Remote Sensing of Environment special issue deadline was
unrealistic

* Original timeline has proven challenging due to external circumstances affecting
— Update sent to all contributors in February

Focus area leads have agreed to instead target a regular issue of the new EGU
Earth Observation journal (https://www.earth-observation.net/)

— Not-for-profit and open review
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n

Permanent water bodies 92.23 0.09 7.77 89.13 1.12 10.87

| 110 | snowandice 9992 | 005 | 008 | 8564 | 191 | 1436

254 Unclassifiable

/ / / / / /
255 No data / / / / / /
Overall accuracy 80.10 $0.20 %

(a) 100 pixels within the one- (b) 100 pixels interpretation (c) VHR — Google Earth Verification
hectare sample overlaid Sentinel-2
(false colour composition)

Confirmation of land cover

. - Bare and sparse vegetation
I:I - Deciduous Broadleaf tree
D - Grassland

Figure 6: Land cover maps interpretation procedure.
https://land.copernicus.eu/en/technical-library/product-validation-report-global-land-cover-10-
m/@@download/file A set of 10,702 samples 14

Copernicus LCFM 10m LC validation (2/2 |
« 2020 LC 10 validation report was published N o oo T RESE QP
(the map was published last year). : ; i : : :
» It uses a systematic sampling design based on a hexagonal tes ation’ ; ;
* Primary sample unit is 10x10 pixels < ' N
Table 2: Producer and user accuracy of LCM-10 given by Land cover classes - validation
analysis LCM-10 V1 for 2020. "
Validation LCM-10 2020 V1 Raster product A i R
PA (%) | APA (%) | OF (%) | UA (%) | AUA (%) | CE (%) Figure 2: Hexagonal tessellation (Level 3) of the earth, based on a truncated icosahedron and
Tree cover 9090 | 0024 | 910 | 8339 | 044 | 1661 single hexagon plot.
Shrubland 67.90 0.33 32.10 56.39 0.93 43.61
Grassland 64.53 0.14 35.47 82.44 0.46 17.56
Cropland 86.22 0.09 13.78 87.04 0.63 12.96
Herbaceouswetland | 7367 | 058 | 2638 | 7720 | 223 | 22.80
Mangroves 100.00 0.00 0.00 100.00 0.00 0.00 T -
Moss and lichen 8366 | 036 | 1634 | 6134 | 183 | 3866 W .
Bare/sparsevegetation | g6 99 | 06 | 13.21 | 8933 | 046 | 1067 mEE
Built-up 77.83 0.72 2217 59.87 2.81 40.13 | [}
R
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Focus Area Reports
Surface radiation: Angela Erb, Jorge Sanchez-Zapero

N P . « Copernicus Climate Change Service
OPErnICUS $ o N ECMWF
b « Surface albedo next phase 2> KOM 30/03/2026
» Current Status of the service: Different versions across sensors, algorithms, resolutions.

« V1.0, V2.0 for NOAA/AVHRR (4km), SPOT/VGT & PROBA-V (1km)
» V3.1 for Sentinel-3/OLCI&SLSTR (300m)-> The most accurate product

01/06/2018 — 30/06/2028
SRS B B sentinel-3A/0L01 & SLSTR
01/01/1999—-131,/01/2003 01/06/ 2018 — 30,/06/2028
7 POT‘T,V_GH,_ o SR sentinel-3B/0LCI & SLSTR
01/02/2003 - 31/5/2014
SPOTS-VGT2

20/10/2013 - 30/06/2020

INPUT

B B Sentinel-3C/OLCI & SLSTR

PROBA-V 1km

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028

QUTPUT

« Objective of this phase:
* Provide homogeneous V4.0 with same algorithm used in V3.1 (most accurate) and provide CDR at 1km spatial

resolution from SPOT/VGT (1999-2014), PROBA-V (2014 — 2020) and Sentinel-3/OLCI&SLSTR (07.2018 — 2028).
* Include BRDF parameters in this new version.
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Focus Area Reports

« Surface radiation: Angela Erb, Jorge Sanchez-Zapero

® Terra MODIS and Aqua MODIS to be decommissioned in Feb and Sept 2027
® Suomi-NPP will proj. to stop collected science data in late 2026
® Continuity record continues through JPSS-1 and JPSS-2 (and future JPSS-4 and JPSS-3)

® MODIS/VIIRS Calibration/Validation workshop hosted at GSFC. LDOPE slides here show status of MODIS/VIIRS
sensor calibration and consistency: https://modis.gsfc.nasa.gov/sci_team/meetings/202603/index.php

TERRA/AQUA - MODIS: ORBIT-DRIFT EVALUATION ™ @ c2 SNPP/JPSS-1/JPSS-2.1 TOA TREND

" h11v08 - Evergreen Broadleaf Forest
+ Land Surface Temperature ﬁ%“\ﬁ — AQuA
‘ m /“ — TERRA - Near-Nadir TOA (L1B)

I
(LST) Trends Observed Over QL/AWMMMV *\J ﬂ%h}\/\\ " "M "

WY

Dominant Land Cover o i i i " Trends Observed Over
13 Desert Calibration

Types (Averaged) shows

trend in the LST from drift. = Sites (Averaged).

h17v07 - Barren or Sparsely Vegetated

* Aqua MODIS with later
afternoon overpass-time
and hotter condition
exhibiting stable/slightly
upward trend.

* Terra MODIS with earlier
morning overpass-time and
cooler condition exhibiting “""L |
downward trend.

* Consistent agreement
observed in all bands
and across sensors.

* Similar stable trends
observed in Golden-Tiles *
across major land cover °
types.
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Soil Moisture Validation Good Practice Protocol

Author consolidation for Protocol v2.0 ongoing
— Revision draft planned for end 2026, publishing ~ March 20277
— 61 authors invited (Some updates to CEOS LPV SM mailing list done)
— Survey ongoing about which sections require updates

Revision needed

Checkboxes

X

(69%): 3.5 - Current and upcoming satellite-based soil moisture products

6 (46%): 4.3 - In situ soil moisture sensor technology

ESS

(31%): 4.2 - Spatial representativity of soil moisture monitoring networks

S

(31%): 5.2 - Status of current validation capacity and methods

w

(23%): 5.3 - Validation strategy

N

(15%): 3.2 - Soil moisture retrieval from brightness temperature

no

(15%): 3.3 - Soil moisture retrieval from backscatter

2 (15%): 3.4 - Soil moisture retrieval by optical methods

N

(15%): 4.1 - The International Soil Moisture Network (ISMN)

N

(15%): 4.4 - Airborne validation campaigns

N

(15%): 4.5 - Sensor calibration

N

(15%): 4.6 - Upscaling of reference soil moisture estimates
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Quality Assurance for Soil Moisture

Upcoming QA4SM Features

— Temporal tracking of “spatial validation metrics”
— Fully automated NRT validation reports

— Interactive Validation Result Viewer

https://gadsm.eu/

18
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Quality Assurance for Soil Moisture

Spatial validation metrics

Temporal variability of spatial Bias
2015 2016 2017 2018 2019 2020

Datasets:

0217 0: ISMN [m3/m?]
1: C3S SM combined [m3/m?3]

. 3 3
014 2: SMOS-IC [m?*/m?]

0&1 o%
—= 7D moving average ¥
00 % Averaged :
4 Confidence “%
Interval §
-0.1 1+
-0.2
w0
© - . , | |
= 02 1 0&2 | | 5
" | == 7D moving average %o :

Averaged

Confidence
Interval

G
JAWNAL

T T T T T
2015 2016 2017 2018 2019 2020
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Quality Assurance for Soil Moisture

Automated validation reports

— Airflow-based NRT data updates

— Custom API-based service automation

— Customizable LaTeX Template to create validation reports (incl. epoch comparisons, etc.)

4 Validation run #1

Figure 4 shows the spatial extent of the validation run to compare SMOS L2 against ERA5-Land. All statistics
and plots in this chapter refer to the area shown in 4.

Figure 4: Spatial extent of the validation run to compare SMOS L2 against ERA5-Land. The area shown in
red in included in the validation run

4.1 Validation settings
The following settings were chosen in the validation run of SMOS L2 against ERA5-Land:
e Spatial reference: SMOS L2
o Temporal reference: SMOS L2
® Scaling reference: None
e Temporal matching window was set to 6 hours.

o Validation metrics were caleulated from absolute value.

Triple collocation analysis was deactivated

Bootstrapping of confidence intervals for T is was deactivated.

ple Collocation Analy

o Stability metrics were deactivated.
o Intra annual metrics were deactivated.
® Scaling method: No scaling.

® Processing took 1050 minutes (wall time).

4.2 Results

For 55.627% (420664 of 756229) of the processed locations (grid points) the validation metries could not

be calculated. The status code for all test cases is shown in . A map overview of locations where the

validation run was successful and the potential reason for failed metrics computation is given in Fig. 5

validation Errors

Validation Errors

2 monco
g
5 wn
s
3 20000} on
5 10
s .
0s
s I |
” —Success 5 Notenoughdata i mparslmcong taled | Oata reading faea

180 150°W 120'W 90 60°W W 01 60'F 90 120°F 150 180

(b)

Figure 5: Number of successful test cases and el
SMOS L2 against ERA5-Land.

The summary statistics for all metrics computed by QA4SM are shown in Table 2.

Metric Mean  Median 1Q range
N.obs. 0 66.
Pearson’s r 0.38

Spearman’s rho
Root-mean-square deviation in m®/m
Bias in m®/m*

Unbiased root-mean-square deviation in m®/m?®

3

Mean square error in (m%/m3)?

Mean square error correlation in (m®/m®%)?

Mean square error bias in (m?%/m®)?

Mean square error variance in (m*/m?*)? 1.04e-03
Residual sum of squares in (m®/m%)? 1.84
Validation errors 7. T

Table 2: Summary statistics

Figure 6 shows the distribution of Pearson’s R values between SMOS L2 and ERA5-Land. Figure 7 shows
the same in terms of ubRMSD. and 8 for the Bias. For visualizations of all other metrics, we refer to the
validation results available on QA4SM (link in Table 77).

ors raised (a). and their location (b) in the validation run of

Intercomparison of Pearson's 1

Pearson's r for ERAS-Land with SMOS Level 2

Fesrsan's ¢

o 0% 6o

100 015 050 025 oo 02!
Pearson's r

(a) (b)

Figure 6: Pearson’s R between SMOS L2 and ERAS5-Land as a box plot with the upper and lower confidence
interval as narrow boxes (a). as a map plot (b).

ntercomparison of Unbiased
rost:mesn-square deviation

Unbiased root-mean-square deviation for ERAS-Land with SMOS
Level 2

Unblased roor-mean-sauare devisticn

000 o0 000 010 012

004 oo 010
Unbiased root-mean-square deviation

(a) (b)

Figure 7: ubRMSD between SMOS L2 and ERA5-Land as a box plot with the upper and lower confidence
interval as narrow boxes (a). as a map plot (b)
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Quality Assurance for Soil Moisture

n_obs_EPSG4326

Interactive Validation Result Viewer

Click & Explore

Station: SaintFelixdeLauragais
Network: SMOSMANIA
Instrument: ThetaProbe-ML2X (0.1-0.1

N_obs

m)

€ Back to selection (2 points)

R_between_0-ISMN_and_1-SMOS_L3 0.697
Latitude 43.44°
Longitude 1.88°
’ Land Cover Cropland (10)
- : - Climate Temperate (Cfb)
% A FRMcClass very representative
( v -
C i - i

R 1
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Conferences and workshops

EGU 2026:
— Remote Sensing of Soil Moisture
* HS6.2 | PICO spot 4 | Mon, 4 May, 8:30—12:30
— Advancing the monitoring, maintenance and utilization of in situ soil moisture
* HS8.3.1| PICOspotA | Mon, 4 May, 16:15 —18:00

8th Satellite Soil Moisture Validation and Application Workshop
— To be held @ ESA ESRIN, 8 — 12 March, 2027

22
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Land Surface Temperature and Emissivity

Upcoming Conferences

« EGU 2026, LST session: Gl4.5 Thermal Infrared (TIR) Remote Sensing: Advances,
Applications, and Data Integration, 3-8 May, 2026, Viena, Austria.

« LST cci User Workshop, 12 — 14 May, 2026 at the Met Office, Exeter, United Kingdom.
« Landsat Cal/Val TIM will be hosted by USGS EROS between May 19-21, 2026.
* VIII RAQRS, 21 — 25 September, 2026, Valencia, Spain.

« EUMETSAT Meteorological Satellite Conference, 21 - 25 September 2026, Darmstadt,
Germany.

Project news

 TIRCALNet preparation study: a field campaign at Gobabeb is planned for October 2026.

« USGS/NASA have selected the 2026/2030 Landsat Science Team, with a first meeting
scheduled in May.

— Landsat LST focused members are Forrest Melton (NASA), Kyle Knipper (USDA), Martha Anderson
(USDA), and Yun Yang (Cornel U.).

23



Land Surface Temperature and Emissivity

TIRCALNet instruments comparison
Instruments deployed at Lacrau (France)

 JPL Radiometer * « HEITRONICS KT15.85 * « CIMEL CE312-2
— Wavelength range: 8-14 ym — Wavelength range: 9.6-11.5 ym — Wavelength range: 8-14 ym (6 bands)
— Field of view: 44° — Field of view: 8.5° — Field of view: 10°
— Accuracy: 0.08 K — Accuracy: 0.3 K — Accuracy: 0.1 K
— Self-calibrated with internal blackbody — High long-term stability: <0.1 % per year — Self-calibrated with external blackbody

*Since November 2024 a long-term intercomparison between JPL and KT15 radiometers is performed on Lake Constance.
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* Intercompare three radiometers & forward radiative transfer methodologies (TOA
« In-situ emissivity spectra (FRM4STS campaign) §

radiances).
Gobabeb KIT Sites ‘ ( e
» Long-term datasets for comparisons & analyses
* KIT equipment

Land Surface Temperature and Emissivity
TIRCALNet instrument set-up at Gobabeb _
Field campaign at Gobabeb (October 2026)
« Near Gobabeb Namib Research Institute : | ‘y %
* Regular maintenance
W
2

* Deploy two further radiometer types considered for TIRCALNet.
« Highly homogeneous & stable sites
» Annual recalibration of radiometers

» Dedicated to satellite LST validation
« BSRN site (broadband radiances available)

Sites location (courtesy of Google Earth)

Participants:

» @esa T & SPL RS

Karlsruher Institut fiir Technologie I NATIONA California Institute of Technology




Biomass (1/2)
Current Biomass Activities

e TLS field campaign in Ghana (GFZ, Jan-Feb 2026, 7-ha) to support ESA-BIOMASS
ALS planned, census completed

KOGYAE ~ “BOBIRI ANKASA
Savanna Managed Wildlife conservation area

Mixed (rain)forest Wet Rainforest

3-ha ‘ 2-ha 2-ha

 GEO-TREES workshop in Panama (March 14-21, 2026) to integrate and harmonize the inventory, TLS, and

ALS processing pipelines and automate their outputs within a modular GEO-TREES workflow.
— " |
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Biomass (2/2)

Current Biomass Activities
* NISAR biomass reference data (from inventory and ALS) are organized for most sites on the NASA NISAR
calibration/validation database.

- ’D» = == eo0e® & madrid =2 ECER @ v Q
T ) e Favorites Name ~ | Date Modified  Size Kind
g ) @ ove v [ documents 9/10/25 -- Folder
-"-%:""Zv';:"d_";gs;;:"o SN @ Recents Montero2005._fijacionbiomasa.pdf 2/13/23 11.3MB PDF
Y Nermada =) Bedliia 's README_madrid.rtf 2/26/26 3KB RTF
Yellapuriy &, . v [ field_data 9/10/25 -- Folder
NIaMBUN , A Applications > B3 Cleaned 9/10/25 - Folder
[ Documents > [0 Raw 9/10/25 -- Folder
. . © Downloads v [ lidar_agb_model 9/14/25 -~ Folder
AliceTERN» man Springs vl v2 12/23/25 -- Folder
Great Western Woodlands Jokbilliga T 2 bootstrap_parameters_madrid_2022.csv 2/2/26 746 KB co...es
Gz:!perum r\g&;e & iCloud Drive > [ code 9/10/25 -- Folder
: &) lidar_model_parameters_madrid_2022.csv 2/2/26 420...ytes co...es
8 KC_JPL = modelSummary_6_Mediterranean-Northern_v2.pdf 1/20/26 16 KB PDF
m ¢ OneDrive - Oa... uncertaintySummary_madrid_v2.pdf 2/2/26 590 KB PDF
N v [ lidar_data 9/10/25 -- Folder
I Tropical & Subtropical Grasslands/Savannas (Americas/Australia) Ll v :_2022 9/10/25 = Folder
Il Moist Tropical Forest I Tropical & Subtropical Grasslands/Savannas (Africa) Tags v ___igb_product 9/14/25 == Folder
Il Temperate Broadleaf & Mixed (Americas) I Temperate Grasslands/Savannas (North) ® Red M —'12 9/14/25 --_Folder
Il Temperate Broadleaf & Mixed (Eurasia) [ Temperate Grasslands/Savannas (South) % — agb 9/14/25 == Folder
Il Temperate Conifer Forest (Americas) 7] Mediterranean Forest (North) ® Orange _ > [ uncertainty 9/14/25 -- Folder
Il Temperate Conifer Forest (Eurasia) [7] Mediterranean Forest (South) Yellow 2 = cMEproduct 9/10/25 == [FEEES
I Boreal Forest/ Taiga (Americas) [77] Desert & Xeric Shrublands > B metrics 9/10/25 = Folder
[ Boreal Forest/ Taiga (Eurasia) [] Tropical Wetland O Eeer > 3 raw 9/10/25 - Folder
® Blue v B shp 5/19/25 -- Folder
> [ lidar_boundaries 5/19/25 -- Folder
® Purple > [ plot_boundaries 5/19/25 - Folder
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GPP/NPP updates (24-3-2026)

e List of state of the art GPP products and models checked and updated
to be shared with the community.

e Questions related with the mailing list:
O Has the LPV its own listserv web service that should be used to send

the mailing?
o Do we include them by default with an opt-out option?

® Relevant sessions in EGU 2026 related with GPP/NPP cal/val activities:
o ITS1.10/BG10.6: Machine learning and hybrid modelling for carbon
cycle science, monitoring and carbon market policy
O BG2.4: Novel methods for bridging understanding of carbon,
nitrogen, and water fluxes from leaf to continental scale
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Global GPP and NPP from Updated MODIS

and New VIIRS Algorithm

l |

Mean Annual NPP (g C m™2 yr")

.Comprehensive calibration,

250 500 750 1000 1250 1500 1750 2000 valldatlon Of MODIS CoIIectlon
Updated MOD17 (Resampled) TRENDYv7 Ensemble Mean

Endsley et al. (JGR: Biogeosciences)

7 MOD17/ MYD17

.New VIIRS VNP17 Collection 2
GPP+NPP product, desighed
for continuous, 30+ year
record

VIIRS Collection 2 now
available on NASA Earthdata;
MODIS Collection 7 almost
ready
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New Global Extrapolation from Eddy Covariance
Towers: X-BASE and FLUXCOM-X

NEE: X-BASE

X-BASE - RS
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Nelson et al. (Biogeosciences)

.Global GPP, NEE, and (new) hourly
ET for 2001-2020 based on upscaling
eddy covariance tower
measurements

.Now at 0.05 deg spacing (compared
to 0.083 deg in FLUXCOM)

.Change since previous FLUXCOM
product: Increased CO?2 sink
strength in Tropics, Northern
Temperate/ Boreal regions (left

figure)



CarbonBench: A Global Benchmark for Upscaling of
Carbon Fluxes Using Zero-Shot Learning

.Establishes the first standardized
framework for zero-shot spatial
transfer in carbon flux modeling.

remote sensing

2

o | o I [
.Con 1PIES 1.3M+ dai ) observations
Table 2: Baseline zero-shot performance on CarbonBench. Results are averaged over an ensemble of 10 models trained with
different random seeds. Arrows indicate the direction of improvement. .
—
rom 567 global sites 2000-2024

Split  Model GPP RECO NEE
R27 RMSE] nMAE] R7 RMSE] nMAE] R1 RMSE] nMAE| . .
XGBoost 04950701 1.8333400  0.522050 033070,  1316)5 0.4060%35  0.287%3%, 13401317 2.105}% W I t a r‘ m O n I Z e d e a t l l r- e S
LightGBM 0537070 1611335 0.44005% 046470, 1209082 0376032  0.335033  1.340,5%  2.058} 190 °

LSTM 0582078 15713550 0417053 0.414%7% 12290758 0.345050)  0.315%30%  1.30373%  1.846}7%%
CT-LSTM OOITE  LSTES 040005 04067%, 12047 036793 028yl 1IN 205615
IGBP GRU 0520073 1658260 046409  0.389°7%,. 1273}747  0.3690%%  0.2810%1 1344205  1.98510%
CT-GRU 0.55997% 1668233  0.416)53  0.321%7%, 12450537 0.375030%  0.28400%7  1.4402021  2.095!57¢
Transformer 0.600080% 16797438 0.41305%  0.376%7%,. 1269355 03860502  0.288%3% . 1433301 2.134}432
Patch-Transformer ~ 0.487078  1.806%737  0.44205%  0309%6%. 13220850 04000556 0.116%3%,  1.486}752  2.064{53
TAM-RL 0.6310510 15942570 0.3850500  0.450%7%,  L173070%  0.362050  0.324550  1.334702 191633
XGBoost 0.419°5%, 2008257 050350 0216207, 1:a7sEYT i0an1lSR i0i09ee. i1i5263X0 2i68854C7 T e St S h OW m O d e I S e rfo r m a C ro S S
LightGBM 0.605575  1.6182223  0.419555 0500077 1116)5 034803  0.351%3%, 1.2753%%  2.33013% L] p
LSTM 06303 15085 040007 04s03TY  1n20E 03090t 02T, 1omlln  Zaatd
CT-LSTM 0.687053% 1478303  0.402052  0.46707¢  1.083)732  0.3340451  0.384%0%%. 1182055 2.126}5% - -

Képpen  GRU 0.6665 75  1.67625  0.40903% 0458707 1169051 036803 0.266%3% 1374235 2.630} 55 I t t
CT-GRU 0665032 1591 041063 046000  1080GT; 03533, 0320005, 1337035 2476015 u n Se e n Ve geta tl O n a n d C I l I l a eS O
Transformer 0.70955%  1.5542351 039605 0.464%1%, 1163355  0.356)3  0.331°3%, 1.26505n 2190}

Patch-Transformer ~ 0.58997%0  1.724%33%  0.458)- 0.439%7%,  L137;720  0.3640320  0.200°37 1455333 2.70231%%

TAMRL 0692838 150522 o-wis;-z; 048007  LOSIISE 0340357 0340°5%, : L2663 2315188 | m p rove g I (0] b ad I car b oNn accou ntl n g .
Rozanov et al. (arXiv/Under_review)
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CARBONSENSE: A MULTIMODAL DATASET AND BASE-
LINE FOR CARBON FLUX MODELLING

Matthew Fortier Mats L. Richter
Mila Quebec Al Institute ServiceNow Research
matthew. fortier@mila.quebec

Oliver Sonnentag Chris Pal
Département de géographie Mila Quebec Al Institute
Université de Montréal Polytechnique Montréal
Canada CIFAR AI Chair
ABSTRACT

Terrestrial carbon fluxes provide vital information about our biosphere’s health
and its capacity to absorb anthropogenic CO, emissions. The importance of
predicting carbon fluxes has led to the emerging field of data-driven carbon flux
modelling (DDCFM), which uses statistical techniques to predict carbon fluxes
from biophysical data. However, the field lacks a standardized dataset to promote
comparisons between models. To address this gap, we present CarbonSense, the
first machine learning-ready dataset for DDCFM. CarbonSense integrates measured



