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Abstract - Anthropogenic CO2 emissions remain near 
record highs, with fossil-fuel-and-cement emissions estimated 
at 36.1±0.3 GtCO2(1 gigatonne (Gt) = 1 billion metric tonnes.) 
in 2022 and total anthropogenic emissions (fossil +land-use 
change) around 40.7±3.2 GtCO2, while atmospheric CO2 
averaged 417 ppm in 2022 and rose to 419 ppm in 2023 (51% 
above pre-industrial) (Friedlingstein et al., 2023; Liu et al., 
2023; NOAA, 2024). Emerging analyses indicate the terrestrial 
carbon sink weakened markedly in 2023, contributing to an 
anomalously high atmospheric CO2 growth rate and 
underscoring the vulnerability of nature-based sequestration 
under compound climate stressors (Yin et al., 2024; Bastos et 
al., 2024). Rapid urbanization amplifies consumption-based 
emissions and land-use pressures, yet urban forests can deliver 
carbon sequestration alongside heat mitigation, air-quality 
improvement, and public-health co-benefits if survival and 
growth are verified over time (MEA, 2005; Nowak et al., 2013; 
IPCC, 2022). However, many planting programs lack robust, 
long-term monitoring, creating a gap between pledges and 
realized removals (Seddon et al., 2020). An AI-enabled 
framework integrating satellite remote sensing, in-situ 
inventories, and near-real-time emissions datasets can be a 
potential in conducting city-scale tree census, track health and 
mortality, and quantify area-level carbon sequestration 
capacity with uncertainties, enabling transparent net-balance 
accounting (GRACED, 2021; Tong et al., 2023; Thompson et al., 
2023). The framework is globally scalable and directly 
supports urban planning, capacity building, program 
verification, and adaptive management in rapidly urbanizing 
regions. 

Key Words:  AI-enabled carbon sequestration, Urban carbon 
accounting, Machine learning for ecology, Environmental 
sustainability. 

1. Carbon Sequestration-Why It Matters Now?  

Carbon sequestration refers to the suite of biological, 
geological, oceanic, and product pathways that remove 
carbon dioxide (CO2) from the atmosphere and store it over 
climate-relevant timescales, thereby reducing atmospheric 
concentrations and moderating warming trajectories (IPCC 
framing as reflected in the Global Carbon Budget series) 
(Friedlingstein et al., 2023; Friedlingstein et al., 2024). In 
2023, total anthropogenic CO2 emissions were estimated at 
11.1±0.9 GtC/yr (≈40.6±3.2 GtCO2/yr), with fossil emissions 

at 10.1±0.5 GtC/yr and land-use change at 1.0±0.7 GtC/yr, 
while the atmosphere accumulated 5.9±0.2 GtC (2.79±0.1 
ppm), the ocean absorbed 2.9±0.4 GtC, and land took up 
2.3±1.0 GtC, yielding an average atmospheric CO2 
concentration of 419.31±0.1 ppm (about 52% above the pre-
industrial 278 ppm) (Friedlingstein et al., 2024). These 
numbers underscore why global leaders prioritize 
sequestration, even as ocean and land sinks remove a 
substantial share of annual emissions, atmospheric CO2 
continues to rise, tightening the remaining carbon budget for 
1.5–2°C and elevating climate risks across sectors and 
regions (Friedlingstein et al., 2023; Friedlingstein et al., 
2024).Global warming is advancing in lockstep with 
cumulative emissions, and recent carbon-cycle dynamics 
highlight growing hazards, in 2023 the atmospheric CO2 
growth rate jumped to a record-high 3.37±0.11 ppm at 
Mauna Loa, 86% above 2022 despite only a modest +0.6% 
increase in fossil CO2, driven primarily by an unprecedented 
weakening of the land carbon sink to 0.44±0.21 GtC/yr, with 
major anomalies in the Amazon, Canada (fires), and 
Southeast Asia (El Niño influence) (Bastos et al., 2024; Yin et 
al., 2024). A low-latency synthesis through mid-2024 
confirms the persistence of anomalies, attributing the 2023–
2024 spike in atmospheric growth chiefly to a approx. of 
2.24 GtC/yr reduction in the net land sink during El Niño, 
concentrated in tropical regions (Amazon, Central Africa, 
Southeast Asia), with the year July 2023 July 2024 posting a 
record 3.66±0.09 ppm/yr growth since 1979 (Yin et al., 
2025; Bastos et al., 2024).  

 



 

Figure 1: Carbon Sequestration, Source: Battenfield, R. and 
Abernathy, B. (n.d.) Carbon Sequestration 101: 
Understanding the Risks and Finding Insurance Solutions.  

For policymakers and markets, this volatility means nature-
based sequestration is indispensable but cannot be 
presumed stable without robust monitoring, risk buffers, 
and adaptation measures (Bastos et al., 2024; Friedlingstein 
et al., 2024).From an industrial and financial perspective, 
sequestration matters because heavy-emitting sectors steel, 
cement, chemicals, refining, and other energy-intensive 
industries face rising net-zero commitments, carbon pricing, 
disclosure mandates, and supply-chain pressures, making 
credible emissions reductions and removals a strategic 
necessity (Liu et al., 2023). Global fossil-fuel-and-cement 
CO2 reached 36.1 GtCO2 in 2022, consuming an estimated 
13–36% of the remaining 1.5°C carbon budget in that year 
alone, implying that without rapid mitigation and scaled 
removals, the 1.5°C consistent budget could be exhausted 
within a few years on current trajectories (Liu et al., 2023). 
CCUS deployment is accelerating but remains far from 
offsetting present emission scales; annual reviews show 
progress in projects and technology readiness, yet 
emphasize the need for parallel nature-based and 
engineered removals, rigorous MRV(Monitoring-Reporting-
Verification), and integration with broader decarbonization 
(Zhang et al., 2024). For large capital-intensive emitters, 
high-integrity sequestration—whether via forests, soils, blue 
carbon, biochar, enhanced weathering, BECCS, or geological 
storage can hedge transition risks, reduce compliance costs 
over time, open access to green finance, and support 
customer demand for low-carbon products, provided 
outcomes are measured and verified with transparency 
(Zhang et al., 2024; Liu et al., 2023).Urbanization amplifies 
the urgency and opportunity: cities concentrate energy use, 
materials, and consumption-based emissions, while urban 
greening can deliver quantifiable carbon removals alongside 
heat mitigation, air-quality gains, and resilience co-benefits if 
survival and growth are sustained (Liu et al., 2023).  

 

Figure 2: CO2 emissions across sectors Source: Climate 
watch (2024) 

Integrating city-scale sequestration with near-real-time, 
gridded emissions data enables net-balance tracking 
visualizing whether local removals are keeping pace with 
local emissions, and guiding where to invest for maximum 
climate and public-health impact (Jiang et al., 2021). Daily, 
high-resolution emissions products like GRACED and Carbon 
Monitor are already used for situational awareness and 
policy applications, allowing decision-makers to connect 
sequestration outcomes with emissions dynamics in near 
real time (Jiang et al., 2021; Liu et al., 2023).Climate risks 
linked to warming like heat extremes, drought, wildfire, and 
flood-related disruptions are increasingly visible in the 
carbon budget record through variability of sinks and spikes 
in fire emissions; the 2023 Canadian fires contributed an 
estimated 0.58±0.10 GtC/yr to the budget anomaly, 
illustrating how hazards can erase years of accumulated 
biogenic carbon in a single season (Bastos et al., 2024). The 
Global Carbon Budget 2024 further documents that 
atmospheric CO2 rose by 2.79±0.1 ppm in 2023 to 
419.31±0.1 ppm and is preliminarily estimated to have 
reached to an approximate of 422.45 ppm in 2024 (+2.87 
ppm), reinforcing the need for both rapid emissions cuts and 
resilient sinks that can withstand climate volatility 
(Friedlingstein et al., 2024). In sum, carbon sequestration is 
central to stabilizing climate, but it must be made 
measurable, verifiable, and resilient to be relied upon by 
governments, investors, and industry at scale (Friedlingstein 
et al., 2024; Bastos et al., 2024). 

2. Carbon Sequestration in Climate Governance 

Carbon sequestration is the process of removing CO2 from 
the atmosphere and storing it in biomass, soils, oceans, 
geological formations, or long‑lived products, while “carbon 
sinks” are the accounting categories under UNFCCC where 
these removals are measured and reported; in practice, 
global climate governance used “sinks” to operationalize 
sequestration through rules, MRV(Monitoring-Reporting-
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Verification), and markets. Since 1992, successive milestones 
embedded sequestration more deeply into policy: the 
UNFCCC (1992) recognized sinks; the Kyoto Protocol (1997) 
brought land-use, land-use change and forestry (LULUCF) 
into compliance accounting; the Marrakesh Accords (2001–
2002) set detailed LULUCF rules; Kyoto’s entry into force 
(2005) enabled afforestation/reforestation crediting and 
MRV; the Bali Action Plan (2007) launched REDD+; the 
Cancun Agreements (2010) added REDD+ safeguards and 
MRV(Monitoring-Reporting-Verification); the Warsaw 
Framework (2013) completed REDD+ with results-based 
payments; the Paris Agreement (2015) Article 5 called to 
conserve and enhance sinks, mainstreaming both nature-
based and engineered removals; the Katowice Rulebook 
(2018) standardized transparency for LULUCF; Glasgow 
(2021) advanced Article 6 market rules stressing high-
integrity removals; Sharm el-Sheikh (2022) progressed 
implementation and LT-LEDS with quantified sinks; and 
Dubai’s first Global Stocktake (2023) reaffirmed the need for 
high-integrity removals alongside deep emissions cuts, while 
parallel CCS/CCUS initiatives (2000s–present) scale 
geological storage within national net‑zero strategies. This 
sequence shows how international agreements moved from 
acknowledging sinks to governing measurable, verifiable 
carbon sequestration across land and engineered pathways, 
setting the context for your table. 

Table-1: Showing the Carbon sequestration outcomes in 
various summits 

Year Summit/Instrument Outcome 

1992 UNFCCC (Rio Earth 
Summit) 

Established global framework 
to stabilize GHGs; recognized 
the role of sinks and 
reservoirs. 

1997 Kyoto Protocol (COP3) Brought LULUCF into 
compliance accounting; 
enabled 
afforestation/reforestation; 
raised 
permanence/leakage/MRV 
issues. 

2001–
2002 

Marrakesh Accords 
(COP7) 

Defined operational LULUCF 
rules (Articles 3.3/3.4) for 
forest carbon accounting. 

2005 Kyoto enters into force Launched practical sink 
crediting via LULUCF and 
CDM A/R projects; expanded 
land-sector MRV capacity. 

2007 Bali Action Plan 
(COP13) 

Introduced REDD+ pathway 
to reduce 
deforestation/degradation 
and enhance forest carbon 
stocks. 

2010 Cancun Agreements 
(COP16) 

Established REDD+ 
safeguards, reference levels, 

and MRV guidance. 

2013 Warsaw Framework for 
REDD+ (COP19) 

Completed REDD+ rulebook; 
enabled results-based 
payments for verified forest 
carbon. 

2015 Paris Agreement 
(COP21) 

Article 5 called to 
conserve/enhance sinks; 
mainstreamed biological and 
engineered removals in 
NDCs/LTS. 

2018 Katowice Rulebook 
(COP24) 

Standardized transparency 
and reporting for LULUCF 
under Paris. 

2021 Glasgow Climate Pact 
(COP26) 

Advanced Article 6 market 
rules; emphasized high-
integrity nature-based 
removals. 

2022 Sharm el-Sheikh 
(COP27) 

Continued Article 6 
implementation; more LT-
LEDS with quantified 
sinks/removals. 

2023 Dubai (COP28) – First 
Global Stocktake 

Reaffirmed need for high-
integrity removals alongside 
deep cuts; highlighted 
forests/land and CCS in 
transitions. 

 

3.How AI Integration Enhances Carbon 
Sequestration 

When looking at a patch of “green cover” in satellite or aerial 
imagery, it is not obvious whether it is a tree crown, shrub, 
grass, or even algae on water and without knowing the object 
type and its structure, estimating how much carbon it can 
capture is unreliable (misclassification propagates large 
errors into biomass and sequestration estimates) (Weinstein 
et al., 2020; Foster et al., 2022). Artificial intelligence 
overcomes this by learning to detect and delineate individual 
tree crowns, classify species or functional groups, and track 
structural change over time, scaling robustly from street trees 
to national inventories with quantified uncertainty 
(Weinstein et al., 2020; Chave et al., 2014). 

3.1 Monitoring: Detect, quantify, and track the 
carbon stock and health 

Emphasized outcome: From green pixels to trees with 
attributes. AI uses deep learning on high-resolution imagery 
(satellite, aerial, UAV) to delineate individual tree crowns, 
count trees, estimate crown area/height proxies, and classify 
species groups, enabling reliable biomass inputs across urban 
and peri-urban landscapes (Weinstein et al., 2020; Wegner et 
al., 2016). 

Data fusion and scaling: Integrates multispectral imagery 
with LiDAR and field plots to calibrate allometry and reduce 
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biases from overlapping canopies and understory; scales 
from neighborhood to city and national levels while 
maintaining uncertainty bounds (Chave et al., 2014; Foster et 
al., 2022). 

Health and risk surveillance: Time-series anomaly detection 
flags die-off, drought stress, pests, or post-planting 
maintenance failures, protecting permanence by enabling 
timely interventions; urban trees and trees outside 
forestsoften undercounted are brought into inventories 
(Bastos et al., 2024; Yin et al., 2024). 

3.2 Reporting: Convert observations into credible 
carbon and co-benefit metrics 

Emphasized outcome: Transparent biomass-to-carbon 
accounting. AI pipelines convert crown metrics to 
aboveground biomass using species/site-aware allometry, 
then to carbon and CO2 with uncertainty propagation 
suitable for dashboards, credits, and disclosures (Chave et al., 
2014; Foster et al., 2022). 

Net-balance context: Pair AI-estimated removals with daily, 
gridded emissions (e.g., GRACED; Carbon Monitor) to report 
ward/district net carbon balance, trendlines, and scenario 
progress for rapidly urbanizing regions (Jiang et al., 2021; Liu 
et al., 2023). 

Policy and finance ready outputs: Generate standardized 
MRV(Monitoring-Reporting-Verification) summaries survival 
rates, annual increments, mortality losses, and risk buffers for 
municipal programs, investors, and corporate reporting 
aligned with tightening climate targets and carbon budgets 
(IPCC, 2022; Friedlingstein et al., 2023). 

3.3 Verification: Independently validate, minimize 
over-crediting, and ensure durability 

Emphasized outcome: Evidence-backed claims. Cross-
validate AI estimates with stratified field plots, eddy-
covariance or other independent flux proxies where feasible, 
and consistency checks against regional inversions and 
vegetation models, reporting 95% uncertainty intervals 
(Baldocchi, 2014; Friedlingstein et al., 2023). 

Integrity under climate variability: Apply conservative 
crediting and dynamic risk buffers reflecting sink volatility 
observed in 2023–24 (land sink weakening, fire emissions), 
ensuring credits remain high-integrity under El Niño, 
drought, and wildfire extremes (Bastos et al., 2024; Yin et al., 
2024). 

Compliance and audits: Maintain traceable data lineage, 
model versioning, and reproducible workflows; enable third-
party audits and periodic re-measurement to confirm 
persistence of carbon gains and accuracy of species/biomass 
assignments (Global CCS Institute, 2023; IPCC, 2022). 

4. Framework and methodology 

 

Figure 3: Framework and Methodology Source: 
Author 

5. Financing Carbon Sequestration With AI-Verified 
MRV (Monitoring-Reporting-Verification: Viable 
Models for Industry, Cities, and Cross‑Border 
Markets 

 

Figure 4: Carbon credits Available at: What Are Carbon 
Credits and How to Invest in Them to Maximize Your 

Earning Potential 

AI-verified carbon sequestration makes climate action 
financially viable for industries inside a city and across 
borders by turning local removals (from trees, soils, 
wetlands, biochar, or engineered storage) into trusted 
“carbon credits” that buyers can use under clear 
international rules, especially the Paris Agreement’s Article 
6; with robust monitoring, reporting, and verification (MRV), 
cities and firms can aggregate many small projects, 
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document real tons removed, prevent double counting 
through standardized registry processes, and convert those 
tons into internationally transferred mitigation outcomes 
(ITMOs) via bilateral Article 6.2 deals or credits under the 
Article 6.4 mechanism, which opens access to cross-border 
demand and results-based payments when country 
processes and institutional arrangements are properly set 
up. For industries operating within the city, this creates 
multiple revenue and risk-management options: they can 
co-fund urban nature-based solutions and receive a stream 
of verified removal units to balance residual emissions while 
they decarbonize operations; they can sign forward offtake 
contracts to lock in price and volume of removals, improving 
planning and investor confidence; and they can use these 
credits when recognized under Article 6 or aligned voluntary 
standards to meet internal targets, prepare for future 
compliance, and respond to investor and customer scrutiny 
that increasingly hinges on transparent MRV and credible 
accounting. For cities and utilities, the same MRV data can 
anchor sustainability-linked loans or municipal green bonds 
with clear KPIs (for example, verified tons of CO2 removed 
per year), which lenders reward with better pricing because 
the risk of “greenwashing” is reduced by auditable 
measurements; standardized data and governance also 
improve “visibility” in national greenhouse-gas inventories 
so that local removals can be authorized for Article 6 
transfers (with corresponding adjustments) and qualify for 
international results-based climate finance, further lowering 
the cost of capital. AI is the practical engine that makes this 
finance work at scale: it automates tree detection, biomass 
estimation, growth updates, and health alarms from satellite 
and drone imagery, generates uncertainty bounds, and 
produces consistent time-series that auditors can test; these 
automated, reproducible measurements cut verification 
costs, shorten transaction cycles, and enable city programs 
to pool many small sites into investable portfolios, which 
greatly improves liquidity and pricing in both voluntary and 
Article 6-linked markets. At the market-design level, 
separating “emission reductions” from “carbon removals,” 
and enforcing robust MRV, improves price discovery and 
system stability; emerging literature and policy guidance 
emphasize that clear baselines, conservative buffers against 
reversals, and transparent registries reduce counterparty 
risk and increase welfare in carbon markets conditions that 
AI-verified city removals can meet more reliably than 
manual systems, especially when combined with 
tamper-evident ledgers and standardized reporting 
templates. For cross-border participation, the playbook is 
straightforward:  

(1) align city MRV with national Article 6 authorization 
pathways, including corresponding adjustments to avoid 
double counting;  

(2) choose the track—bespoke Article 6.2 cooperation for 
tailored bilateral deals or Article 6.4 for standardized 
issuance and embed social and environmental safeguards; 

(3) structure finance to match risk and durability by 
blending upfront grants with results-based payments and 
long-term commercial offtakes, and by adding insurance or 
buffer reserves to protect buyers from reversals; and  

(4) maintain public dashboards so local stakeholders and 
international buyers see the same audited numbers, which 
sustains trust and sustained demand.  

In practice, industries benefit in three tangible ways: they 
hedge policy and price risk by locking in a pipeline of 
verified removals tied to their facilities and communities; 
they unlock cheaper capital because lenders and equity 
investors now prefer projects with measurable, audited 
climate KPIs; and they gain access to Article 6 and 
high-integrity voluntary markets where credits command 
better prices due to strong MRV and clear legal transfer 
under international rules. Put simply, AI turns 
neighborhood-scale sequestration into a bankable, 
exportable climate asset: it qualifies for Article 6 trades, 
attracts results-based payments, lowers MRV costs, and 
supports sustainability-linked finance, while helping 
industries inside and beyond the city procure credible 
removals to meet tightening climate. 

6. AI-Verified Urban Sequestration: From City Pilots 
to a Scalable Global Market 

Several cities are already documenting urban carbon 
sequestration, offering concrete examples of how municipal 
programs can measure, map, and manage carbon sinks at city 
scale, and these point to a broader market once AI-enabled 
MRV standardizes and lowers costs. Helsinki has piloted 
“urban carbon sink parks”) as public demonstration sites 
where city officials, scientists, companies, and residents 
co‑design spaces explicitly to sequester and verify carbon, 
emphasizing visible, scientifically sound, and cost‑effective 
verification as part of city practice. In China, multiple city-
scale studies show operational accounting of sequestration 
within urban planning: Suzhou quantified citywide emissions 
versus sinks using multisource data, finding 240.3Mt total 
emissions in 2020 with a small but mapped urban sink and 
then zoning districts by “carbon balance” to guide policy and 
investment; Yancheng evaluated how optimizing an urban 
ecological network boosts carbon sequestration capacity and 
used network analysis to target corridors and “stepping 
stones” for measurable gains; Dongguan integrated modeling 
frameworks (LEAP, Markov-PLUS, LANDIS) to spatialize both 
urban emissions and sequestration, identify weak areas of 
“urban carbon metabolism,” and designate control regions 
linked to green corridors to improve the city’s net carbon 
balance. Additional urban cases quantify sequestration in 
public green spaces (e.g., Bulawayo, Zimbabwe, where 
researchers measured tree-based carbon uptake across 12 
parks, pairing it with wood fuel productivity to inform city 
policy), and assess soil organic carbon in dense metropolitan 
greenspace (e.g., Guangzhou), highlighting how management 
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practices can raise or erode the urban soil carbon pool. These 
efforts illustrate that cities can already document 
sequestration today with remote sensing, inventories, and 
planning models and AI will accelerate this trend by 
automating crown detection, biomass estimation, uncertainty 
quantification, and change tracking, enabling standardized, 
auditable MRV that jurisdictions can plug into finance and 
markets. Once AI-enabled MRV is routine, city programs can 
aggregate many small sites into verified removal portfolios, 
making credits suitable for voluntary buyers and, where 
authorized, for Article 6 transfers, effectively creating a 
scalable international market for high‑integrity, urban 
removals linked to transparent dashboards and national 
inventory “visibility.” In short, the emerging city examples 
Helsinki’s sink park verification, Suzhou’s carbon-balance 
zoning, Yancheng’s network optimization, Dongguan’s 
metabolism mapping, Bulawayo’s Park sequestration 
accounting, and Guangzhou’s urban soil carbon assessments 
point to a near-term pathway where AI turns local green 
assets into measurable, financeable climate performance that 
can be compared, traded, and governed across borders.  

 

Figure 5: Potential outcome Source: Author 

7. CONCLUSIONS 

In a rapidly urbanizing, warming world, trees and other 
green blue assets are critical climate infrastructure as they 
cool cities, improve air quality and public health, support 
biodiversity, and through carbon sequestration in biomass 
and soils remove CO2 to stabilize carbon budgets and build 
resilience. Planting alone is not impact only verified survival, 
growth, and durable carbon gains matter. An AI-enabled 
framework closes this gap by turning ambiguous “green 
cover” into measurable, auditable performance delineating 
individual crowns, classifying species, estimating biomass 
and annual increments with uncertainty, and tracking health, 
mortality, and disturbances then rolling results into 
dashboards that guide urban planning, targeted 
maintenance, and heat- and flood-mitigation. 

This same MRV backbone unlocks finance and policy 
efficiency through consistently-measured, transparently 
reported, independently verified removals that can become 
bankable units for results-based payments, sustainability-
linked bonds/loans, and high-integrity carbon credits. 
Alignment with national inventories and Paris Agreement 
Article 6 (6.2, 6.4) enables corresponding adjustments, 
avoids double counting, and opens cross-border demand, 
making local nature-based sequestration investable. Clear 
rules on baselines, leakage, permanence buffers, and 
periodic re-measurement automated by AI with auditable 
data lineage lower verification costs, strengthen market 
integrity, and support premium pricing. 

Institutionally, standardized data governance, open MRV 
protocols, and municipal training in remote sensing, ML 
annotation, and urban forestry create a capacity-building 
flywheel better monitoring drives smarter maintenance; 
survival improves; finance follows; and programs scale. 
Internationally, consistent MRV integrates city actions into 
national stock takes and Article 6 transactions; domestically, 
it links budgets to verified outcomes, targets hot spots of 
heat, flood, and air pollution, and embeds resilience and co-
benefits into zoning and infrastructure. 

This integrated approach directly advances sustainability 
goals: SDG 11 (Sustainable Cities) via resilient, green 
infrastructure; SDG 13 (Climate Action) through verified 
removals and adaptation; SDG 15 (Life on Land) by 
enhancing urban biodiversity and soils; SDG 3 (Good Health) 
through cooler, cleaner air; and SDG 17 (Partnerships) by 
enabling Article 6 cooperation and finance. Looking ahead, 
three pillars must work together: science-based 
sequestration (trees, soils, wetlands, engineered storage), AI-
enabled verification (measurement and risk management 
from street to national scales), and financeable governance 
(national inventories, Article 6, integrity-focused markets). 
Together they transform planting from a pledge into 
performance: verified tree monitoring safeguards 
permanence; city health improves; carbon balances become 
manageable; communities build skills and stewardship; and 
millions of urban green pixels convert into durable climate 
assets—accelerating net-zero pathways, de-risking 
investment, and delivering equitable, resilient cities capable 
of withstanding future climate stresses 
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