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WCGV and LPV Plenary
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Recent and Upcoming WGCV Plenaries
• WGCV-53,  March 5-8, 2024 CONAE, Cordoba, Argentina
• WGCV-54,  Late 2024  USGS, Sioux Falls, South Dakota

Past LPV Plenary Meetings 
• May 2016, ESA LPS, Prague, Czech Republic
• March 2018, ESA LPVE, Frascati, Italy
• April 2019, ESA LPS, Milan Italy
• May 2021, Virtual
• Sep 2022 Virtual
• June 2023, ESA Frascati
• Propose AGU 2024 (December),  Washington, D.C.   ???



Validation Stages
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Biomass updated 
to Stage 2 
Validation



Protocols Status – Updates or Still on Track?
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Focus Area Protocol

Biophysical LAI (2014), Update with Fapar (??)

Fire/Burn Area Burned Area Targeting 2023
Active Fire next

Phenology Targeting 2023

Vegetation Index Targeting 2023 (60%)

Land Cover Targeting 2023 (95%)

Snow Cover

Surface Radiation Albedo(2019)
Global Downward Radiation Product 
Validation Best Practices (80%)

Soil Moisture SM (2020)

LST and Emissivity LST (2019)

Aboveground Biomass AGWB (2021)

Evapotranspiration



WGCV-53
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Day 1 (3/5/24, Cordoba Argentina) Hosted by CONAE 
 SAOCOM 1A & 1B – (https://www.argentina.gob.ar/ciencia/conae/saocom-1-acquisition-plans-downloads-0)
 SAOCOM 2A in 2029
 Steven Ramage (CEOS Executive Officer) – Priorities of CEOS include GEO Work Programme integration and Biodiversity
 WGCV Vice Chair Nomination: Medhavy Thankappan (Geoscience Australia)
 SI-Traceable Satellite (SITSat) Task Team Report, CLARREO Pathfinder (nasa.gov)
 CEOS New Space Task Team (NSTT) white paper
Day 2 LPV Comments

• Philippe Goryl (WGCV Chair, ESA)  noted the need for further coordination between MSSG and LPV on snow, and also 
other groups. A better mechanism is needed for collaboration.

• Nigel (UKSA) noted that in the context of LST, under the IVOS banner, relevant individuals from LPV subgroups 
participated in the LST workshop. While formal outreach may be lacking, there is awareness and participation from LPV 
members in relevant activities.
• LPV is hoping to organise workshops that bring together instrument scientists and end users, facilitating improved 
communication and understanding between these groups. The goal is to enhance connections between those working 
at the sensor level and end users, ultimately improving the usability of data.

 TIRCalNet
 Infrared and Visible Optical Sensors (IVOS)
 Fiducial Reference Measurement (FRM) Assessment Framework Pilots Review 
 Space Agency Reports

 

https://www.argentina.gob.ar/ciencia/conae/saocom-1-acquisition-plans-downloads-0
https://www.argentina.gob.ar/ciencia/conae/saocom-1-acquisition-plans-downloads-0
https://clarreo-pathfinder.larc.nasa.gov/


WGCV-53
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Day 3 SRIX4Veg protocols
  

 Greenhouse Gas Cal/Val Networks, Resources Catalogue and IMEO WG
 WGCV Support to 2024 CEOS Chair Priority on Biodiversity
 Essential Biodiversity Variables (EBVs) 
 
Lastly, WGCV Deliverables for LPV from WGCV 53 

Good Practices Protocol on Land Cover Q3 2024

A community developed document detailing standards 
and methods for validating land cover classification 
from a variety of satellite platforms

Good Practices Protocol on Vegetation Indices Q3 2024

A community developed document detailing review of 
practices for vegetation index validation and 
intercomparison.



FA Web Status
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The Home and 
Collaboration 
pages have 
been placed in 
your GoogleDoc 
folders for 
markup 
updates/reviews 

Since last call, 5 
boxes have 
changed, only 2 
of them were 
shaded.  Still 
WAY too much 
color here! 
 



Focus Area Reports
• Biomass 
• Soil Moisture 
• Vegetation Indices 
• Land Cover 
• Fire/Disturbance 
• LST&E 
• Surface Radiation 
• Land Surface Phenology 
• Biophysical (LAI/FAPAR) 
• Snow
• Evapotranspiration
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Biomass (1/3)
CEOS LPV
Aboveground 
Biomass web 
pages update
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Biomass (2/3)

• How to communicate policy 
requirements to map makers, 
and product integration with 
(ground)NFI data to map users

• Toward new guidance 
documentation for using EO 
biomass products

Use Cases:

• Mexico:
• Mozambique
• West Africa

Public source codes for 
AGB map and NFI 

integration
• The ESA-NASA Joint Multi-

Mission Algorithm and Analysis 
Platform (MAAP) is a 
collaborative cloud-computing 
environment. 

• The open-source Biomass 
Harmonization public Gitlab 
repository is regularly updated 
and maintained.

Use case:

• Country summaries of AGB 
density and stock with EO 
maps

IPCC Tier 1 AGBD 
estimates from EO data

• Delivers AGBD estimates, in 
the format of 
Intergovernmental Panel on 
Climate Change (IPCC) Tier 1 
values for natural forests. 

• Sourced from NASA GEDI 
mission and ESA CCI Biomass 
initiative

Direct use:

• IPCC Emissions Factors 
Database

Biomass to Policy 
workshop

Open-
science 

methods 

Policy 
alignment 

and 
inclusion

Guidance 
development

In-review, Feb 
2024

20-22 March, 
2024

Updated daily

NASA Carbon Monitoring Systems 2022

Hunka et al., in review 
(preprint available)

Biomass Harmonization: Ongoing activities

https://www.authorea.com/users/747800/articles/720021-intergovernmental-panel-on-climate-change-ipcc-tier-1-forest-biomass-estimates-from-earth-observation


Biomass (2/3)
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University of Maryland, the USGS SilvaCarbon program, and the GFOI R&D Component 
 20-22 March 2024, USGS, Reston, VASummary:

• Received an update from map developers on 
current methods and approaches to estimating 
biomass and associated uncertainty, as well as 
clarify what the current requirements for 
reporting on the policy side are.

• Collaboratively developed example codes and 
drafted outline of guidance to assist countries in 
improving biomass stock estimates by integrating 
EO data. Data from two countries (Mexico and 
Mozambique) were used this exercise, with the 
aim of creating tangible codes/modules on the 
NASA MAAP Platform.

• Showcase how EO-based estimates can be used 
to fill gaps in current guidance in the policy 
domain. 

Available at public Biomass 
Harmonization Gitlab repository 

NFI-estimated AGBD

Gap filled areas of 
missing NFI plots

Model-predicted 
AGBD

Harmonization:  Ongoing Activities

https://repo.maap-project.org/lduncanson/biomass_harmonization/-/tree/master/NASA_CMS_2023/Mexico
https://repo.maap-project.org/lduncanson/biomass_harmonization/-/tree/master/NASA_CMS_2023/Mexico
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Important Dates:
May 01, 2024 --- Abstract submission closes
May 05, 2024 --- Author notification
May 15, 2024 --- Registration closes
May 20, 2016 --- Final schedule posted
June 4-6, 2024 -- Workshop

https://events.anr.msu.edu/soilmoisture/

Soil Moisture (1/2) 

Soil Moisture (1/2) 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fevents.anr.msu.edu%2Fsoilmoisture%2F&data=05%7C02%7Cjohn.bolten%40nasa.gov%7Ce1f4a206a440479141bf08dc42bea938%7C7005d45845be48ae8140d43da96dd17b%7C0%7C0%7C638458634077778145%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=vncQZBBcNe6qln3Vtx3wxOu3IxVQuR54bgj6ZgUwWT0%3D&reserved=0


Soil Moisture (2/2) 
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Upcoming workshops:
• BIPM-WMO Metrology for Climate Action Workshop 2024

– 16-18 September @ BIPM headquarters, Sevres, France (hybrid)
– Call for papers - https://bipm-cenv2024.org/. The deadline for submissions is 31 May 2024
– 2022 workshop report: https://www.bipm.org/en/doi/10.59161/Rapport202303 

Relevant projects:
• FRM4SM - Fiducial Reference Measurements for Soil Moisture project likely to get 

another 2 year extension (2025-2026). Goals for this extension period are
– to establish validation good practice guidelines for high resolution sm products, and 
– to have an updated version of the CEOS soil moisture validation good practice protocol 

including all the progress of FRM4SM and whatever else has been going on on the community.

https://bipm-cenv2024.org/
https://www.bipm.org/en/doi/10.59161/Rapport202303


Vegetation Indices (1/2)
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Protocol Development
• Formed a small group of VI experts to review the outline (November 2022)

l Carolien Toté (VITO, Belgium)
l Kamel Didan (University of Arizona, USA) 
l Molly Brown (University of Maryland, USA)
l Michele Meroni (JRC, Italy)
l Kazuhito Ichii (Chiba University, Japan)

• Kick-off meeting with the expert group (Dec 2022), 2nd meeting review comments (Jan 2023)
• Revised the outline and shared the revised outline with group (March 2023)
• First draft completed (December 2023)
• Final review by expert group (December 2023 - January 2024)
• Reviewed the VI listserv (March - April 2024)
• Plan to send the draft protocol document for the community (April 2024)

Co-lead Recruitment
• Plan to recruit another replacement lead after the first protocol draft is ready for community-wide 

feedback





Land Cover (1/3)
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Protocol update: in the editing process
Status: finalizing the edits of the version 0.1 of the updated 
guidelines, expected to be sent out to community review in 
Spring 2024 (version 1.0 – after review)

Working group: 34 people from 17 institutions from 9 
countries

Editors:

CEOS LPV Land Cover 
Focus Area Co-leads

Alexandra (Sasha) 
Tyukavina 

U. Maryland, USA

Sophie Bontemps 
UC Louvain, Belgium

Giles Foody
U. of Nottingham, UK

Stephen Stehman
SUNY ESF, USA



Land Cover (2/3)
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Additional LC Updates

ü Product list update: finalized (Product list was updated to include only those 
products providing validation information)

ü New co-lead: New co-lead has been added to the LPV LC leadership.   

ü Presentations: Sasha Tyukavina will be presenting an overview of LPV LC activities 
(guidelines work + cropland validation workshop) at the NASA LCLUC meeting on 
Wednesday, April 3rd (tomorrow), in-person in Gaithersburg, MD



Land Cover (3/3)

19Webinar recording available at the LCLUC website: https://lcluc.umd.edu/sites/default/files/Pontius-Webinar.mp4 

LC related events/resources

https://lcluc.umd.edu/sites/default/files/Pontius-Webinar.mp4


Biophysical (1/4)

ESA Vegetation Parameters Climate Change LAI and fAPAR, Version 1.0 (via ceda.ac.uk)
– Validated vegetation parameters of LAI and fAPAR (with uncertainty quantification), 2000-2020, for 

a North-South transect over Europe and Africa (SPOT/VGT – PROBAV)
–  Additional experimental (unvalidated) products, notably fPAR_chlorophyll, leaf chlorophyll 

content, and albedo in the VIS and NIR.
– Direct Numerical Inversion of RTM – 5 day revisit (10 day compositing window)

HiQ-LAI: a high-quality reprocessed MODIS leaf area index dataset with better spatiotemporal 
consistency from 2000 to 2022 (via Zenodo & Google Earth Engine)
– Spatio-temporal information compositing algorithm (STICA) including pixel quality information, 

spatiotemporal correlation, and the original retrieval.
– Better performance than the original MODIS product with a RMSE (bias) decrease from 0.87 

(−0.17) to 0.78 (−0.06) 
– Descriptor manuscript published in Earth System Science Data: https://doi.org/10.5194/essd-16-

1601-2024
20

New Biophysical Products – LAI and fAPAR

https://catalogue.ceda.ac.uk/uuid/34e4bfe402c048c783e64eac0f0bca37
https://doi.org/10.5281/zenodo.8296768
https://doi.org/10.5281/zenodo.8296768
https://doi.org/10.5194/essd-16-1601-2024
https://doi.org/10.5194/essd-16-1601-2024


Biophysical (2/4)
Recent/upcoming field campaigns

– Wood area index (WAI) measurement in a deciduous needleleaf forest with snow background 
(Saihanba, China), Mar 6-8, 2024 (H. Fang)

– Terrestrial laser scanning & near-infrared DHP campaign at Wytham Woods, UK (LPV SuperSite),  
leaf-off: Apr 1-8, 2024, leaf-on to follow in Jun/Jul (L. Brown)

• Near-infrared digital hemispherical photography evaluated as measurement technique for 
discriminating between leaves and wood under leaf-on conditions
– Benchmarked using leaf-off & leaf-on (FRM4VEG) data

at Wytham Woods, UK (LPV SuperSite)
– Enables plant area index (PAI) to be decomposed into

leaf/wood area index (LAI & WAI)
– Published in Ecological Informatics:

https://doi.org/10.1016/j.ecoinf.2023.102441

21

https://doi.org/10.1016/j.ecoinf.2023.102441


Biophysical (3/4)
Upcoming workshops
• Annual Meeting of the Federation of Remote Sensing Field Networks, Huai’lai, Hebei Province, 

China, Apr 20-21, 2024

• EARSeL  Symposium, Manchester, UK – Jun 17-20, 2024

• 2nd Forum on Remote Sensing Field Experiments and Validation, Zhangye, Gansu Province, China, Jul 
5-6, 2024

• IGARSS 2024, Athens, Greece, Jul 7-12, 2024
– No special session about vegetation products or their validation…

• RAQRS, Valencia, Spain, Sep 23-27, 2024 (abstracts May 1)

• National Earth Observation Conference, York, UK, Sep 10-12, 2024
22



Biophysical (4/4)
Recent/upcoming publications 
Manuscripts

– Fang, H., et al., Canopy vertical structural profiles measured at two temperate forest sites in northern China: 
Intercomparison of tower, mast, crane, and UAV measurements (to be submitted)

– Li, W., Weiss, M., Jay, S., Wei, S., Zhao, N., Comar, A., Lopez-Lozano, R., De Solan, B., Yu, Q., Wu, W., & Baret, F. 
(2024). Daily monitoring of Effective Green Area Index and Vegetation Chlorophyll Content from continuous 
acquisitions of a multi-band spectrometer over winter wheat. Remote Sens. Environ., 300, 113883

– Yan, K., Wang, J., Peng, R., Yang, K., Chen, X., Yin, G., Dong, J., Weiss, M., Pu, J., & Myneni, R.B. (2024). HiQ-
LAI: a high-quality reprocessed MODIS leaf area index dataset with better spatiotemporal consistency from 
2000 to 2022. Earth Syst. Sci. Data, 16, 1601-1622

– Fernandes, R., Djamai, N., Harvey, K., Hong, G., MacDougall, C., Shah, H., & Sun, L. (2024). Evidence of a bias-
variance trade off when correcting for bias in Sentinel 2 forest LAI retrievals using radiative transfer models. 
Remote Sens. Environ., 305, 114060

Elsevier EO book chapters
– Fang, H. et al., Remote Sensing of FAPAR, Leaf Area Index and Clumping Index. Comprehensive Remote 

Sensing. S. Liang (ed.) (under 1st round review)
– Wang, Y. et al., Retrieval of canopy leaf area index, canopy cover, and clumping index using the LiDAR 

technology. Carbon fluxes and biophysical variables estimation from Earth observation. M. Campos-Taberner
(ed.) (first draft on Jun 1, 2024)

23



Fire Disturbance 
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Burned Area Validation Protocol Status
§ Update of draft burned area validation protocol 

continues
§ Now includes contributions from the Fire CCI 

group
 

VIIRS Burned Area Product
• NASA's Collection 2 VIIRS burned area product 

has finally been reprocessed and Stage-3 
validated. 

• Public release will follow shortly.



LST & E (1/3)
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Upcoming Conferences
• Surface Biology and Geology (SBG) annual workshop, June 4-6, 2024
• EGU General Assembly, 14–19 April, 2024
• EARSeL Symposium, Manchester, June 17-20
• IGARSS, Athens, 7-12 July 2024 special session on TIR:

– Innovative EO applications based on high spatial and temporal resolution thermal data

• 7th International Symposium on Recent Advances in Quantitative Remote Sensing (RAQRS'VII), 
Valencia, Sep 23-27

Project news
• TIRCALNet preparation study, coordination meeting in April 2024
• ECOSTRESS forward processing and reprocessing for Collection 2 higher level products (ET, ESI, WUE) 

has begun
• SBG-TIR Key Decision Point (KDP)-B expected in March 2024
• International science workshop on High resolution Thermal remote sensing expected in India during 

November 2024



Time-series of MODIS and VIIRS LST validation over Lake Tahoe from 2002-2023

26

All sensors within ±1 K LST accuracy

LST & E (2/3)



LST & E (3/3)
Recent publications

27



Suface Radiation (1/3)
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Surface radiation:  Angela Erb, Jorge Sánchez-Zapero, Zhuosen Wang
• FA Web Status:  Expected completion 5/1/2024

Community Meetings 
• International Radiation Symposium 2024, Hangzhou, China -- 17-21 June 2024 

http://www.irs2024.org

• 18th BSRN Scientific Review and Workshop, Japan Meteorological Agency Headquarters, 
Tokyo, Japan-- 1-5 July 2024.  

       https://bsrn.awi.de/meetings/2024/

• 7th International Symposium on Recent Advances in Quantitative Remote Sensing, 
Torrent (Valencia)-Spain-- 23-27th September 2024.  

       https://ipl.uv.es/raqrs

Jan 2024 In progress In progress In progress Dec 2023 draft

http://www.irs2024.org/
https://bsrn.awi.de/meetings/2024/
https://ipl.uv.es/raqrs


Suface Radiation (2/3)
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Updated Albedo Datasets



Suface Radiation (3/3)

30

Updated Albedo Datasets



Land Surface Phenology (1/5) 
ESRIN (ESA) “super site” design: implementing phenology protocol and phenocam(s) for 
crop progress observations

– Adapting NEON pheno protocols

Upcoming EGU General Assembly 2024 talks:
– How precipitation controls end of season, especially in grasslands. Overall: EOS sensitivity to P 

anomalies exerts a secondary control on GSL and NEP and can be estimated as NDVIt~Pt
– Gray: Drought Changes Growing Season Length and Vegetation Productivity
– Choi & Gray: Understanding the role of vegetation responses to drought in regulating autumn 

senescence
– Caparros-Santiago & Rodriguez-Galiano: Land surface phenology across major natural 

vegetation land cover types in the Iberian Peninsula
– García-Pérez & Rodriguez-Galiano: Comparing crop calendars: phenology derived from 

sentinel 2 data vs official data.

Protocol chapter about UAV LSP in second round of revisions.



Land Surface Phenology (2/5) 
Preliminary results on the validation of HR-VPP with the phenological 
network of France (TEMPO)

Rodriguez-Galiano et al. 2023 (In Prep.)

TEMPO: “New” observational network 
in France managed by INRAE

• 2,310,850 observations
• 10,945 sites
• 1,150 species and varieties
• Temporal coverage: jan. 1954-aug. 2022



Land Surface Phenology (3/5) 
Preliminary results on the validation of HR-VPP with the phenological network of 
France (TEMPO)



Land Surface Phenology (4/5) 
Preliminary results on the validation of HR-VPP with the phenological network of 
France (TEMPO)

Genera as Tian et al.

New aggregation including new Genera more 
representative of the Mediterranean landscapes

Genera as Tian et al.

New aggregation including new 
Genera more representative of the 
Mediterranean landscapes



Land Surface Phenology (5/5) 

Scatterplots showing the correlation (Pearson correlation coefficient) and
significance level (p-value) between paired AEMET autumn phenophases
and EOS for deciduous broad-leaved vegetation in the Atlantic and
Mediterranean biogeographic regions.

Scatterplots showing the correlation (Pearson correlation coefficient) and
significance level (p-value) between paired AEMET autumn phenophases
and SOS for deciduous and evergreen broad-leaved vegetation in the Atlantic
and Mediterranean biogeographic regions.

Analysing long-term spatiotemporal patterns of land surface phenology over the Iberian 
Peninsula using MODIS data (in prep)



Snow (1/3)
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Recent Publications 

Mortimer, C., Mudryk, L., Cho, E., Derksen, C., Brady, M., and 
Vuyovich, C.: Use of multiple reference data sources to cross 
validate gridded snow water equivalent products over North 
America, EGUsphere [preprint], 
https://doi.org/10.5194/egusphere-2023-3013, 2024.

Compared two different SWE validation 
datasets over North America:
1. Manual snow courses

• NRCS 
• CanSWE
• Regional snow courses

2. NOAA Gamma Airborne Survey

Used validation data to evaluate 14 
gridded global SWE products 



Snow (2/3)
Related Effort
Global Climate Observing System program (GCOS) 
Assesses the status of global climate observations and provides 
guidance for improvement of global observations to understand the 
implications of climate change.

2022 GCOS Implementation Plan: 
https://gcos.wmo.int/en/publications/gcos-implementation-plan2022

2022 GCOS ECV Requirements: 
https://library.wmo.int/records/item/58111-the-2022-gcos-ecvs-
requirements-gcos-245

• Current Essential Climate Variable (ECV) guidance for snow is being 
reviewed over the next 6 months

• The consensus updated requirements and ECV products will then be 
taken back to GCOS

• An additional outcome of this exercise could be publication outlining 
the snow community’s needs as they relate to Snow ECV products 
and requirements. 

https://gcos.wmo.int/en/publications/gcos-implementation-plan2022
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flibrary.wmo.int%2Frecords%2Fitem%2F58111-the-2022-gcos-ecvs-requirements-gcos-245&data=05%7C02%7Ccarrie.m.vuyovich%40nasa.gov%7Cb16cb76dcabd45b76b1f08dc33f83d53%7C7005d45845be48ae8140d43da96dd17b%7C0%7C0%7C638442388488941352%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=lmUSJ58XpnUh%2F5MC1Z2DkQoataS5g4EbtMXIvAFnt2s%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flibrary.wmo.int%2Frecords%2Fitem%2F58111-the-2022-gcos-ecvs-requirements-gcos-245&data=05%7C02%7Ccarrie.m.vuyovich%40nasa.gov%7Cb16cb76dcabd45b76b1f08dc33f83d53%7C7005d45845be48ae8140d43da96dd17b%7C0%7C0%7C638442388488941352%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=lmUSJ58XpnUh%2F5MC1Z2DkQoataS5g4EbtMXIvAFnt2s%3D&reserved=0


Snow (3/3)
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Campaigns:
• NASA IIP instrument, SNOWWI - C, Ku-band 

(low and high) – was flown over Grand Mesa, 
CO in Mar 2024

Snow Water-equivalent Wide Swath 
Interferometer and Scatterometer (SNOWWI) UAV-based SAR for SWE retrieval 



Evapotranspiration

Our new focus area leads, Yun Yang  and Carmelo Cammalleri  are now 
on board.

They have begun to compile content and information to populate some 
of their new web pages and to also been pulling together a community 
list that will become their listserv. 
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