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Climate Action, Forest Monitoring
and Emissions Reduction

Delivering on the commitments of Nationally Determined
Contributions under the Paris Agreement

Executive summary

The Paris Agreement" calls on countries to take
ambitious action to limit global temperature rise
through the implementation of Nationally Determined
Contributions (NDCs)?, while strengthening adaptation
and resilience. Achieving these commitments requires
accurate, timely and transparent information on
greenhouse gas (GHG) emissions and removals,
particularly from the land-use, forestry, and

agriculture sectors.

Forests are among the world's most important carbon
sinks, yet deforestation and land degradation remain

change, quantify emissions and removals, and report
progress transparently. Geospatial information, Earth
observation and integrated data systems provide the
foundation for these efforts.

National climate commitments can be met through
strengthening forest monitoring, reducing emissions
from deforestation and forest fires, improving land-use
governance, and enabling evidence-based climate
policies. By leveraging data-driven decisions into climate
planning, countries can accelerate progress toward
their Paris Agreement commitments while supporting

major contributors to global greenhouse gas emissions.
Effective implementation of NDCs depends on the ability
of governments to monitor forest cover, track land-use

sustainable development objectives.

Photo (above): UNDP Indonesia, In the heart of Jambi'’s plantations,
knowledge is shared hand to hand, where sustainable practices
begin with people. © UNDP
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Key Facts

e Deforestation and land-use change account for
approximately 10-15 per cent of global greenhouse
gas emissions.

e Forests absorb nearly one-third of annual carbon
dioxide emissions globally, making their protection
critical for achieving climate targets.

e Many countries identify forest conservation,
restoration and sustainable land management as key
measures within their NDCs.

e Transparent monitoring, reporting and verification
(MRV) systems are essential to demonstrate
progress toward emissions-reduction commitments
under the Paris Agreement.

Problem Statement

Countries face increasing pressure to demonstrate
measurable progress toward their NDC commitments.
Accurately monitoring emissions from forests and
land-use change remains a significant challenge. Key
challenges include:

e Limited capacity to monitor deforestation, forest
degradation and land-use change consistently across
national territories.

e Fragmented data systems across forestry,
environment, agriculture, land administration and
planning institutions.

e Insufficient integration of geospatial information into
national greenhouse gas inventories and climate
reporting processes.

e Lack of interoperable and authoritative data needed
for transparent monitoring, reporting and verification.

e Limited technical and institutional capacity at
subnational levels where land-use decisions and
forest management often occur.

As a result, many countries struggle to quantify
emissions reductions, monitor forest-based climate
interventions, and provide evidence of progress toward
their NDC targets.

Approach and Problem-Solving

Effective tools to measure, monitor, and manage climate
actions across forest types, land use, and landscapes are
essential to advance environmental and socioeconomic
progress. Key elements include:

e Monitor deforestation, forest degradation and land-
use change in near real time.

e Identify emissions hotspots and prioritize mitigation
interventions.

e Quantify carbon stocks and assess changes in forest
carbon sequestration.

e Track progress toward NDC targets and climate-
related development objectives.

e Support greenhouse gas inventories through
authoritative geospatial data.

e Improve transparency, accountability and reporting
under the Paris Agreement.

e Guide reforestation, ecosystem restoration and
sustainable land management initiatives.

e Monitor peatland degradation, agriculture practices,
forest and land fires and other major sources of land-
based emissions.

Recommended Guidance for Countries

e Strengthen national systems for monitoring
forest cover, land-use change and greenhouse
gas emissions.

e Establish governance arrangements and collaboration
that facilitate data sharing among environmental,
forestry, land administration, and statistical
institutions.

e Develop national integrated geospatial strategies that
support climate mitigation, forest governance, and
ecological balances across institutions.

e Invest in national and sub-national capacities for
geospatial data analysis, Earth observation (in situ
observations, sensors and satellites, etc..), and
climate reporting.

e Promote open, interoperable, and authoritative
geospatial data infrastructures that support
climate transparency.



Example of Implementation: Indonesia
Country: Indonesia

Lead actors: Badan Informasi Geospasial (BIG) —
National Geospatial Information Agency, Ministry

of Forestry (MoF), Ministry of Environment (MoE),
Ministry of National Development Planning - National
Development Planning Agency (Bappenas)

Timeline: 2020 onwards
Key Elements and Highlights:

Indonesia has demonstrated how geospatial
information can support climate mitigation and
emissions reduction efforts by strengthening
forest monitoring, peatland ecosystem restora-
tion, carbon stock quantification, prevent forest
and land fires, and reduce land degradation with
controlling the land-use changes?.

e Monitoring forest cover change using
SIMONTANA? (National Forest Monitoring
System), peatland degradation and
wildfire hotspots to support emissions
reduction strategies.

e Supporting transparent reporting of forest
and land-use indicators relevant to national
climate commitments through the National
Forest Inventory.

COMPARISON OF ACCUMULATED FOREST AND LAND FIRE (KARHUTLA) AREA
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National Spatial Data Infrastructure strengthens
data sharing and interoperability through
national and local data portals.

Applying structured action plans and capacity-
development programmes to address
institutional, technical and governance gaps
affecting climate monitoring.

Establishing authoritative geospatial
information custodianships based

on Geospatial Law No. 4/2011 with
implementation of One Map Policy*, secure
provision of reliable and accurate information.

Integrating geospatial information into climate-
related spatial planning, land management and
environmental governance.

Collaboration of government and private
entities with in conjunction of remote sensing
to identify forest fires and peatland smoldering
burns, enabling targeted interventions and
reducing emissions from land-use change.

Develop geospatial capacity enhancement
across provincial and district governments to
improve local implementation of climate and
forest policies.
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0O Karhutla area tends to decruase based on the baseline 2014. El Nino cycles terayed in 2015, 2019, 2023, and

are projected for 2026/2027.

0O On the 2025 Karhutla, there is a decrease in accumulated karhutla area of + 1,289,638.19 ha (78%) campinged
to the karhutla event in El Nino 2019 and a decruase of + 801,573.53 ha (69%) campinged to El Nino 2023.

LEGEND:;
*  Number of calculations for Total Karhutla Area is rounded (Excel pivot)

Figure 1. Accumulated forest and land fire / Karhutla area, 2014-2025. https://sipongi.gakkum.kehutanan.go.id/indikasi-luas-kebakaran
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Figure 2. SIGAP interactive forestry map. https://sigap.kehutanan.go.id/sigap-peta-interaktif-2026

Take-away:

Through these efforts, Indonesia has strengthened
climate governance and its ability to monitor
emissions drivers, manage forest resources and
support implementation of its climate commitments
under the Paris Agreement. Indonesia demonstrates
that effective climate action requires more than
environmental policies alone. Success depends on

Risks and Mitigation

Risk: Weak institutional coordination limits
the integration of climate, forestry and land-
use information.

Mitigation: Establish cross-government governance
mechanisms in One Map Policy and clear executive
mandates for dissemination and sharing geospatial
and environmental data.

Risk: Limited technical capacity for monitoring
emissions and forest change detection.

combining legal frameworks, institutional coordi-
nation, geospatial infrastructure, data sharing and
local capacity development to create a transparent
and evidence-based system for monitoring forests,
land-use change and greenhouse gas emissions

Mitigation: Invest in sustained capacity development,

Earth observation capabilities, and geospatial
training programmes.

e Risk: Lack of sustainable financing for climate-

monitoring systems.

Mitigation: Embed geospatial infrastructure and
climate-monitoring investments within national

climate programmes, NDC implementation plans and

environmental budgets.


https://sigap.kehutanan.go.id/sigap-peta-interaktif-2026

Indicators of Success

e Reduction in annual deforestation and forest
degradation rates.

e Reduction in forests, land, and peat fires

e Increased forest area under sustainable management
or restoration programmes.

e Improved monitoring of greenhouse gas emissions
from land-use and forestry sectors.

e Integration of geospatial information into
national greenhouse gas inventories and NDC
reporting processes.

e Increased interoperability and accessibility of
environmental and land-use datasets.

e Enhanced national and sub-national capacity for
climate monitoring and spatial analysis.

e Demonstrable progress toward emissions-reduction

targets contained within NDCs.

Conclusion

Achieving the objectives of the Paris Agreement requires
countries to understand precisely where emissions
originate, how landscapes are changing, and which
interventions deliver the greatest climate benefits.

The integration of geospatial information between
technologies and authoritative data provides this critical
evidence for action.

Integrated geospatial information systems have
significantly strengthened forest governance and the
monitoring of land-use change. Active policies are
transforming climate commitments into measurable
and verifiable action under the FOLU Net Sink 2030
framework®. Adhering to the TACCC principles
(Transparency, Accuracy, Completeness, Consistency,
and Comparability) ensures that the mitigation actions
are considered with high integrity. Leveraging digital
geospatial infrastructure accelerates progress toward a
low-carbon and sustainable future. Indonesia has refined
its ability to measure the direct impact of contemporary
mitigation actions.

Contact

For further information, contact:

Global Geospatial Information Management
Statistics Division, Department for Economic and
Social Affairs, United Nations:

By email: ggim@un.org

Website: https://www.un.org/globalgeospatial

LinkedIn: UN-GGIM

Figure 3. Betahita/Auriga Nusantara forest image

https://www.betahita.id/sorot/8462/

indonesia-dapat-usd46-juta-untuk-pengelolaan-hutan-berkelanjutan
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