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The mission of Chloris Geospatial is to accelerate the global transition to a net-zero and 

nature-positive economy with the most transparent and reliable data on natural capital. Our goal 

is to support faster commercial adoption of high-quality nature-based solutions (NBS) by 

providing best-in-class intelligence on their performance. Our innovative technology delivers rapid 

and scalable insights supporting NBS based on direct estimation of carbon storage in vegetation.

The Chloris Platform leverages 20 years of paradigm-shifting research in coupling Earth 

observation data with machine learning and delivers insights via a cloud native SaaS product. The 

platform empowers decision-makers to access reliable, cost-efficient, and repeatable 

measurements of carbon stocks and changes. It produces these insights with unprecedented 

speed and consistency for projects at all scales, everywhere on the planet.

A new global biomass stock and change 
product at operational resolution
Chloris Geospatial uses industry-leading technology to measure the amount of carbon stored in 

terrestrial ecosystems. Our state-of-the-art machine learning algorithms fuse data from 

multiple Earth observation satellites to provide annual measurements of  carbon stocks and 

changes stored in woody vegetation. 

The Chloris Platform, a cloud-based SaaS platform designed to support analysis of carbon stored 

in woody vegetation (forests, shrubs, and mangroves) at global scale, provides access to two 

datasets: a commercial on-demand high-resolution data product of biomass stock, change, and 

associated uncertainty, and a freely available coarse resolution biomass data product that Chloris 

released in early 2022, which is also available through Microsoft’s Planetary Computer.

Box 1: . Our carbon measurement technology builds on cutting edge research by our science team to deliver 
globally consistent and scalable estimates of carbon stored in above-ground woody biomass.

Our Technology
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The Chloris Platform ingests high-quality remote-sensing measurements from NASA’s Global 

Ecosystems Dynamics Investigation (GEDI), the European Space Agency’s Sentinel 1 and 2 satellite 

missions, and the United States Geological Survey’s Landsat satellites (among others). To provide 

global coverage that incorporates geographic variation in vegetation types and structure, our 

models are trained at continental scale and capture biogeographic variation in allometry and in 

the relationship between aboveground biomass and remote sensing measurements (Box 1). 

The ability of the Chloris Platform to provide accurate data and insights is the result of multiple 

machine-learning and AI advances made by our science and engineering team. We use 

proprietary benchmarks and leverage publicly available data products to perform quality control 

and quality assurance using both automated and manual assessments. Our machine learning 

models are anchored in state-of-the-art data science. They filter and pre-process input data for 

both quality and representativeness, and create novel predictive features that provide the 

foundation for our mapping algorithms.

Our pipeline produces high spatial resolution time series of carbon stocks and changes from 2013 

to present at 30m resolution (and, in the near future, back to the early 2000s). This is done in two 

main steps:

• First, we create wall-to-wall maps of above-ground carbon stocks at annual time steps with a

spatial resolution of 30 m.

• Second, we process the annual estimates of carbon stock at each 30 m grid cell using a

Bayesian time series approach that removes noise in the time series and identifies statistically

significant changes and trends in carbon stocks across time.

Box 2 :  Chloris Geospatial customers can now access on demand operational resolution (30 m) AGB stock and 
change data, along with analytics, produced for 2013-2021 for land areas with woody vegetation between 51° 
north and 51° south. The map shows the current availability of trained continental scale models.
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1Nature Clim Change 2, 182–185 (2012); Science 358.6360: 230-234 (2017); 

Our 30 m data product is operational and available for all land areas between 51N/S Latitude and 

provides annual carbon stock data for the period 2013-2021 (Box 2). We expect to incorporate 

boreal ecosystems soon by adding new sources of data to our models.In addition, the Chloris 

Platform features access to annual carbon stock and change data at 5 km for 2003-2019 (Box 3).

Chloris’s data sets and insights are based on two decades of ground-breaking research, conducted 

at Boston University and the Woodwell Climate Research Center by our Chief Scientist, Dr. 

Alessandro Baccini°. As a result, our technology has been extensively stress-tested and vetted for 

over a decade via peer-review in both the remote sensing and carbon science communities. Since 

incorporation in early 2021, Chloris Geospatial has developed a suite of innovative algorithms that 

build on this foundation to create new data products and insights at global scale with operational 

resolution.

Box 3 : The coarse resolution Chloris Annual Biomass Map reports global estimates of the stock 
(shown above) and change in aboveground biomass for woody vegetation at 5 km resolution. It is 
available at annual time step for the period 2003 - 2019. The global map, while derived from higher 
resolution data, is made freely available.  The data set was generated by combining multiple 
sources of remote sensing data from spaceborne satellites, processed using state-of-the-art 
machine learning and statistical methods, and validated with field data from around the world. 
Similar to our 30 m products,  the data set is based on direct estimates of annual carbon stock and 
change, and is not based on land use or land cover change. Hence, the data include gains and 
losses of carbon stock in all types of woody vegetation - whether natural or in plantations. The 
spatial data sets are available on Microsoft's Planetary Computer under an 
Attribution-Noncommercial-Share Alike (CC BY-NC-SA) Creative Common license.
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Three key features of Chloris’s methodology 
to estimate biomass

The functionalities and opportunities that Chloris unlocks constitute a paradigm-shift compared to 

the current remote-sensing landscape and methods used in the industry. Estimates based on 

measurements taken from airborne instruments such as drones or airborne LiDAR are influenced 

by flight conditions, instrument properties and calibration, the elevation of the aircraft, and the 

spatial resolution of the LiDAR footprint. All of these factors vary between data collection 

campaigns and therefore compromise the quality of information related to changes in carbon 

stocks across time.

Estimates of biomass change derived from traditional plot-based field measurements of individual 

trees are reliable when sample sizes are large enough to estimate population parameters with 

high confidence, like in national forest inventories. However, they are far too expensive for 

operational use at annual time step, and they have limited ability to provide spatially explicit 

estimates of the distribution of biomass within a site. Furthermore, because sampling protocols, 

field conditions, measurement design choices (e.g. plot sizes, allometric equations or expansion 

factors, the number and spatial allocation of samples, etc.), and the training, experience, and 

supervision of field crews are all highly variable, field-based estimates are difficult to compare 

across sites, or even within the same site across different field campaigns. 

Compared with the most common industry approaches, our product has three key distinguishing 

features:

01 Spatially explicit carbon stock and change estimates 

The ability of Chloris Geospatial’s proprietary algorithms to directly measure carbon stocks and 

quantify changes in carbon density over time constitutes a major advancement for the sector 

(Box 4). Chloris calculates carbon stocks and changes arising from any source (including  

deforestation and degradation of forests, and growth and re-growth of trees), in essence “seeing 

what the atmosphere sees” in regard to carbon emissions and removals. To enable this, we use 

industry-leading Bayesian time-series models that detect statistically significant changes while 

generating spatially explicit uncertainty estimates.

This approach differentiates Chloris from other commercial offerings by increasing the 

transparency and integrity of NBS monitoring, thereby empowering our customers to make 

decisions with a level of confidence that was previously unattainable.

Because we directly estimate biomass stock and change, we overcome the three fundamental 

limitations of widely-used approaches based on land/use land cover area change: 

i :  Inconsistent definitions of land cover and land use classes across datasets, projects, and 

jurisdictions (especially inconsistent definitions of what constitutes “forest” cover) make it difficult 

to compare the impact of interventions across multiple projects or jurisdictions.



Box 4. Examples of outputs for biomass stock and change (gross gains, gross losses, net change) from the 
Chloris Platform at 30m resolution for 2013-2021, with quantified uncertainty at 95% Confidence Interval.  
Time series and spatially explicit biomass stock and change data empower customers to gain advanced 
insights into project performance for improved decision-making, from screening of opportunities to due 
diligence and monitoring. 

ii :  The inability of approaches based on land cover change mapping to detect losses and gains 

in biomass related to processes that don’t trigger land cover change events - e.g., emissions 

from forest degradation and removals from forest growth - prevents full accounting of changes 

in carbon stocks.

iii :  The use of “emission factors” for land cover change events (e.g. deforestation) that occur in 

areas with the same land cover but different initial carbon stocks can introduce substantial 

errors to emission estimates.

02 Use of continental-scale models  for estimation 

We use continental-scale models, rather than relying on local models, to ensure that our results 

are scalable from individual projects to entire jurisdictions. By training our models using data 

from spaceborne sensors collected over long time periods at continental scale, our models 

capture the full range of variation in carbon density over the region of estimation. As a result, our 

models are unlikely to encounter previously unseen conditions when they are extended in time 

beyond the range of existing spaceborne LiDAR measurement campaigns, and we are able to 

quantify the accuracy of our models for any specific area of interest.  Our customers therefore 

have confidence that the quality of our commercial offering is uniformly high across project 

scales that range from a few hectares to hundreds of thousands of hectares.
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03 Speed and cost-effectiveness of production

Our cloud-based infrastructure provides cost-effective data and analytics that are ready for 

customers to review in hours or days. We believe that monitoring costs should be minimized, 

thereby maximizing capital available for conservation and restoration programs on the ground. 

This is why we designed the Chloris Platform to be fast and cost-effective. We achieve this 

through three key elements: (i) our data processing infrastructure is highly efficient, (ii) our 

predictive models are trained at continental scale, and (iii) we use publicly available data as a 

starting point. These elements, combined with our ability to monitor projects anywhere in the 

world, provide a cost-efficient basis for unlocking NBS at scale. Indeed, for large projects (greater 

than ~100,000 Ha) that require repeated measurements of carbon stocks and change, 

cost-effectiveness is not just desirable, it is a requirement.

Opportunities that Chloris unlocks for 
nature-based solutions and ESG applications

At Chloris Geospatial, we believe the climate and biodiversity crises present existential threats to 

humankind. Nature-based solutions (NBS), specifically conservation and restoration of forest 

ecosystems, are essential solutions to address this challenge. The scientific basis for this claim is 

unequivocal: NBS have the potential to supply fully one third of the equivalent emission 

reductions and removals required for the global economy to be on-track by 2030 for achieving a 

net-zero carbon world by 2050. And, with 80% of the world’s terrestrial biodiversity living in 

forests, protection and restoration of forests is critical for transitioning to a nature-positive 

economy.  The products and insights that we have created at Chloris Geospatial are designed to 

open new opportunities in NBS and in the ESG reporting arena. We successfully tested our data 

products in commercial applications in the first half of 2022 and we launched the Chloris Platform 

(our cloud-based insight-delivery SaaS) in October of 2022.

Nature-based solutions are now a key priority on the sustainability agenda of large corporations, 

extending well beyond companies in the food, agriculture, and land use sector that have been 

challenged with tackling deforestation for years. The increased corporate interest in NBS is best 

illustrated by recent growth in the voluntary carbon market (VCM). In just three years, the VCM 

has grown fivefold, exceeding $2 billion in 2021.

Growing interest in NBS and carbon markets has reinvigorated important discussions regarding 

the climate impact and integrity of forest projects (in carbon markets jargon: their additionality, 

permanence and leakage). Concerns have also been expressed that inclusion of nature-based 

projects in green house gas (GHG) accounting of corporations (e.g., through “insetting”) will hide 

the full impact of their activities or reduce their incentive to implement sustainable sourcing and 

zero-deforestation initiatives.

https://portals.iucn.org/library/sites/library/files/documents/2019-030-En.pdf
https://www.un.org/sustainabledevelopment/biodiversity/
https://app.chloris.earth
https://www.ecosystemmarketplace.com/articles/the-art-of-integrity-state-of-the-voluntary-carbon-markets-q3-2022/


In addition to these integrity-related questions, the still nascent marketplace for NBS is also 

challenged by a lack of business solutions to support accelerated scaling and development of 

high-quality projects that are needed now. Therefore, a pressing challenge for NBS today is to 

transition from a solution that is scientifically compelling and increasingly in demand to one 

that is operational, scalable, cost-effective, transparent, and trustworthy.

The Chloris Platform addresses these questions and challenges and unlocks new opportunities 

for NBS developers and VCM participants. 
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Its scalability across entire landscapes and regions makes it much easier to assess the 

performance of NBS or VCM projects relative to the landscapes they are embedded in, 

tackling issues such as additionality, selection bias, or leakage in a spatially explicit and 

evidence-based manner.

The speed and cost-effectiveness of the Chloris Platform make satellite-based digital 

MRV affordable to stakeholders with limited budgets, and allow them to direct their 

funding towards achieving impact on the ground. This is particularly significant for 

large projects or for projects that enroll small-scale actions by many stakeholders 

distributed across large areas, where monitoring costs can become prohibitive. The 

speed of processing also supports accelerated decision making for NBS opportunities 

and  evidence-based stage gating of investment decisions.

Our intuitive and user-friendly SaaS platform puts analytics in the hands of 

stakeholders and market participants without the need for GIS and remote sensing 

expertise.
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About us:

Chloris Geospatial is a technology company that aims to accelerate the global transition to 
a net-zero and nature-positive economy with the most transparent and reliable natural 
capital data. The Chloris Platform quickly delivers high-quality, high-resolution biomass 
insights for any area or carbon project worldwide. Where traditional methods are 
expensive, lengthy, and subject to human error, this technology weighs trees from space. 
Based on 20+ years of ecological and remote sensing expertise, it’s the best way to 
estimate the carbon stored in trees at scale. 

Try the Chloris Platform today by signing up at app.chloris.earth

Contact us: 

info@chloris.earth  

chloris.earth

https://app.chloris.earth
https://chloris.earth
mailto:info@chloris.earth
https://www.linkedin.com/company/chloris-geospatial/
mailto:info@chloris.earth



