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This report covers the following four main types of forest accounts:
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1 As per assessment done by Forest Survey of India for respective years
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KEY
MESSAGES

Forests are vital ecosystems that support environmental stability, 
economic growth, food security, and the well-being of people at 
all levels.

They deliver tangible and non-tangible benefits such as storing 
carbon, protecting soil and water, regulating climate, and 
conserving biodiversity while supporting the livelihoods of 
mil l ions, including Indigenous and forest-dependent 
communities.

Forests ecosystem and related activities are directly or indirectly 
linked to Sustainable Development Goals (SDGs), making them 
central to the global development agenda adopted by 196 
countries, including India. 

International agreements, such as the United Nations Strategic 
Plan for Forests 2017-2030, highlight the importance of reversing 
forest loss, restoring degraded forests, and boosting cooperation 
and resources for long-term sustainability.

India is ranked third in the world for the highest net annual gain in 
forest area (2010-2020), due to large-scale restoration projects, 
strong community participation, and progressive agroforestry 
efforts, demonstrating the country’s on-going commitment to 
forest conservation.

India supports a diverse range of forest types 16 broad groups 
spanning tropical, sub-tropical, temperate, alpine, and 
scrubby/evergreen forests found across various regions and 
climatic zones, reflecting the country’s ecological richness and 
complexity.

Forests and tree cover in India together account for 8.27 lakh sq. 
km, (25.17%) of the country’s geographical area, according to the 
India State of Forest Report 2023. Forest cover alone is 7.15 lakh sq. 
km (21.76%), and tree cover is 1.12 lakh sq. km (3.41%).

India is a signatory to the United Nations Strategic Plan for Forests 
2017-2030, which sets six Global Forest Goals and 26 voluntary 
targets, including reversing the loss of forest cover, enhancing 
forest benefits, expanding sustainable management, mobilizing 
increased financial resources and strengthening governance and 
cooperation.
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Forests as an Ecosystem

Figure 1.1 Top Ten Countries For Average Annual Net Gain In Forest Area, 2010–2020 
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fer�lity, protect water resources, and offer habitats for biodiversity, including vital 
pollinators. They are essen�al for the survival of forest-dependent communi�es, 
par�cularly Indigenous Peoples, and contribute to climate change mi�ga�on by storing 

2carbon . 

1.5 The relevance of the forest in the human lives cannot be undermined with 
forests playing a lead role in not just for �mber and but also in myriad of other services 
such as carbon sequestra�on, preserving biodiversity, pollina�on services, soil 
conserva�on, recrea�onal and cultural values, stabilizes flows and runoffs which in turn 
prevents land degrada�on and deser�fica�on diminishing the risks of the natural 
disasters such as droughts, floods and landslides.

Defini�on of “Forests Area and Forest Cover” across India’s Official Data Sources

2 https://www.fao.org/international-day-of-forests-2025/en
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1.9 Thus, ‘Forest cover’ indicates presence of trees on any land, irrespec�ve of 
ownership of land; and irrespec�ve of the fact whether the land is no�fied as a forest 
land or not.  

1.10   The terms 'Forest Cover' and 'Forest Area' are the two most commonly used 
terms to describe the coverage of the forest. Both the terms, 'Forest Cover' and 'Forest 
Area' denote coverage of the forests with different meanings. The term 'Forest Cover' is 
used to define the expanse of forest resources in a region primarily based on the tree 
canopy density, while the term 'Forest Area' is used to denote the areas having legal 
standing, i.e., recorded as forests in government records or maintained as forests. In 
addi�on, there exists a varia�on in the defini�on followed by different Indian official 
agencies in the measurement and descrip�on of forests. 
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1.11 Trees and forests have held an important place in India since ancient �mes. 
These resources are vital for the existence of life on earth. As far as the defini�on of the 
forest cover is concerned, there exists different defini�ons from different sources. 
Evalua�ng the nature of the forests and monitoring their status are important from the 
perspec�ve of na�onal wealth, prosperity and economic well-being.

1.12 Forests harbour most of Earth’s terrestrial biodiversity: for example, they 
provide habitats for about 80 percent of amphibian species, 75 percent of bird species 
and 68 percent of mammal species. Mangroves provide breeding grounds and 
nurseries for numerous species of fish and shellfish and help trap sediments that might 
otherwise adversely affect seagrass beds and coral reefs, which are habitats for many 
more marine species. Forests provide more than 86 million green jobs and support the 
livelihoods of an es�mated 880 million people worldwide. Forests supply water, 
mi�gate climate, change and provide habitats for many pollinators, which are essen�al 
for sustainable food produc�on. It is es�mated that 75 percent of the world’s leading 
food crops, represen�ng 35 percent of global food produc�on, benefit from animal 

3pollina�on for fruit, vegetable or seed produc�on . 

1.13 Forest ecosystems conserve soil and stabilize flows and runoff which in turn 
prevents land degrada�on and deser�fica�on, and diminishes the risks of natural 
disasters such as droughts, floods, and landslides. In essence, forests are important 
since they help in maintaining and upgrading the environmental quality (Figure 1.2)

Relevance 

3 The State of the World’s Forests 2020: Forests, biodiversity and people
4 Jenkins, M. and Schaap B., (2018), Forest Ecosystem Services, Background study prepared for the thirteenth session of the United Nations Forum on Forests, can 
be accessed at: https://www.un.org/esa/forests/wpcontent/uploads/2018/05/UNFF13_ BkgdStudy_ForestsEcoServices.pdf
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4Figure 1.2: Ecosystem services provided by forests
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Figure 1.3 Forest cover classes-

Very Dense Forest (VDF) Moderately Dense Forest (MDF)

Open Forest (OF)

Scrub

All lands with tree canopy 
density of 70% and above

All lands with tree canopy 
density of 40% and more but 
less than 70%

All lands with tree canopy density 
of 10% and more but less than 
40%

Forest lands with canopy 
density less than 10%

Lands not included in any of 
the above classes (includes 
water)

Non-Forest
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1.17 The major classes are further divided 
into 16 type groups. The regional distribu�on 
of the forest type is given in the Table 1.1 
below:

1.16 5 As per Champion and Seth (1968)  classifica�on, India’s forests are classified into 
four major groups, namely- tropical, sub-tropical, temperate and alpine. These four 
groups are further classified into 16 type groups (Table 1.1). The landscape of Indian 
forests ranges from Tropical Wet Evergreen Forests in the Andaman & Nicobar Islands, 
the Western Ghats, and the north-eastern States, to Dry Alpine Scrub high in the 
Himalayas in the north. The country has Semi-Evergreen Forests, Deciduous Forests, 
Thorn Forests, and Subtropical Pine Forests in the lower montane zone 
and Temperate Montane Forests in the higher 
zones. At the other extreme, tropical dry 
deciduous and thorn forests predominate in 
the semi-arid areas of Rajasthan and Gujarat.

India is one of the few 
countries in the world 
to have a long-term forest 
cover increase trend, contrary 
to the global trend of 
deforesta�on.

5 Champion, H. G. and Seth, S. K. (1968). A Revised Survey of Forest Types of India, Govt. of India Press, New Delhi, p. 404.
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Table 1.1: Regional Distribu�on of Forest Type as per Champion and Seth (1968) 
Classifica�on-

S.no Forest Type Group General Composi�on Regional Occurrence (States of India)

1

2

Dense tall forests, 
en�rely evergreen or 
nearly so 

Assam, Karnataka, Kerala, Maharashtra, 
Nagaland, Odisha, Tamil Nadu, Andaman & 
Nicobar Islands and Goa. Arunachal Pradesh, 
Bihar, Manipur, Meghalaya, Mizoram, Tripura, 
U�ar Pradesh, West Bengal

Dominants includes 
deciduous species but 
evergreens predominant 

3

Dominants are mainly 
deciduous but sub-
dominants and lower story 
largely evergreen top 
canopy even and dense but 
25m high 



4

5

Andhra Pradesh, Gujarat, Maharashtra, Odisha, 
Tamil Nadu, West Bengal and Andaman & Nicobar 
Islands. Assam, Bihar, Goa, Karnataka, Kerala, 
Madhya Pradesh, U�ar Pradesh, U�arakhand, 
Dadar & Nagar Haveli and Daman & diu, Puducherry

Andhra Pradesh, Bihar, Gujarat, Haryana, Himachal 
Pradesh, Karnataka, Madhya Pradesh, Maharashtra, 
Jammu & Kashmir, Odisha, Punjab, Rajasthan, Tamil 
Nadu, U�ar Pradesh and West Bengal, Chha�sgarh, 
Delhi, Goa, Jharkhand, Kerala, Telangana, 
U�arakhand, Chandigarh, Dadar & Nagar Haveli and 
Daman & diu

Mainly evergreens of 
varying density and 
height but always 
associated 
predominantly with 
wetness 

En�rely deciduous or 
nearly so top canopy 
uneven rarely over 25 m 
high 

6

Andhra Pradesh, Gujarat, Haryana, Karnataka, 
Madhya Pradesh, Maharashtra, Punjab, Rajasthan, 
Tamil Nadu and U�ar Pradesh, Delhi, Kerala, 
Telangana, Dadar & Nagar Haveli and Daman & diu

Deciduous with low 
thorny trees and 
xerophytes predominant 
top canopy more or less 
broken, less than 10 m 
high 
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3

Dominants are mainly 
deciduous but sub-
dominants and lower story 
largely evergreen top 
canopy even and dense but 
25m high 

Forest Type GroupS.no General Composi�on Regional Occurrence (States of India)

7

8

9

Andhra Pradesh and Tamil Nadu 

Arunachal Pradesh, Haryana, Himachal Pradesh, 
Jammu & Kashmir, Manipur, Meghalaya, Nagaland, 
Punjab, Assam, Mizoram, U�arakhand

Assam and Meghalaya Arunachal Pradesh, Karnataka, 
Madhya Pradesh, Maharashtra, Manipur, Mizoram, 
Nagaland, Sikkim, Tamil Nadu, West Bengal

Hard leaved evergreen 
trees predominate with 
some deciduous emergent 
o�en dense but usually 
under 20 m high 

Broad-leaved largely 
evergreen high forests 

Pine associated 
predominates 



10

11

12

13

14

15

16

Forest Type GroupS.no General Composi�on Regional Occurrence (States of India)

Sub-Alpine 

Low xerophy�c forest 
and scrubs 

Evergreen without 
coniferous species 

Evergreen forests 
mainly sclerophyllous 
oak and coniferous 
species 

Coniferous forests 
with sparse xerophy�c 
under-growth 

Stunted deciduous or 
evergreen forests, 
usually close forma�on 
with or without conifers 

Jammu & Kashmir 

Arunachal Pradesh, Manipur and Nagaland, Kerala, 
Sikkim, Tamil Nadu, West Bengal

Moist Alpine 
Scrub 

Dry Alpine 
Scrub 

Arunachal Pradesh, Himachal Pradesh, Jammu & 
Kashmir, Sikkim, U�arakhand

Arunachal Pradesh, Himachal Pradesh, Jammu & 
Kashmir, U�arakhand, Ladakh

Low but o�en dense 
scrub of evergreen 
species 

Xerophy�c scrub in 
open forma�on 
mostly of deciduous in 
nature 
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Himachal Pradesh. Jammu & Kashmir, Arunachal 
Pradesh, Manipur, Nagaland, Sikkim, U�arakhand, 
west Bengal, Ladakh

Jammu & Kashmir and Himachal Pradesh Arunachal 
Pradesh, U�arakhand, Ladakh

Arunachal Pradesh, Himachal Pradesh, Jammu & 
Kashmir, Sikkim, U�arakhand, West Bengal, Ladakh



Figure 1.4 : India Forest Cover Map 2023
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Figure 1.5 Global Forest Goal

• Global Forest Goal 2: Enhance forest-based economic, social and environmental benefits, 
including by improving the livelihoods of forest-dependent people.

• Global Forest Goal 3: Increase significantly the area of protected forests worldwide and other 
areas of sustainably managed forests, as well as the propor�on of forest products from sustainably 
managed forests.

• Global Forest Goal 4: Mobilize significantly increased, new and addi�onal financial resources from 
all sources for the implementa�on of sustainable forest management and strengthen scien�fic and 
technical coopera�on and partnerships.

1

2

3

4

5

6

• Global Forest Goal 1: Reverse the loss of forest cover worldwide through sustainable forest 
management, including protec�on, restora�on, afforesta�on and reforesta�on, and increase efforts 
to prevent forest degrada�on and contribute to the global effort of addressing climate change.

6 United Nation Strategic Plan for Forest 2030-https://www.un.org/esa/forests/wp-content/uploads/2017/09/UNSPF-Briefing_Note.pdf  
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India is home to 70% of the 
world’s �ger popula�on, with 
most �gers residing in forest 
ecosystems.

7https://www.fao.org/forestry/our-focus/working-towards-the-sustainable-development-goals/en?utm
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8 https://www.wri.org/blog/2017/09/forests-and-sdgs-taking-second-look

23 Volume-l



24Volume-l



Chapter-2
Accounting for 
India�s Forest: 
Methods and 
Adaptation 
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KEY
MESSAGES

Forest ecosystem accounts provide a holistic, structured approach to quantify and monitor the 
quantity, quality, health, and value of forest resources, supporting evidence-based policymaking 
and sustainable management.

The Asset account opening and closing stock of forest cover  records the  (by density class) and 
tracks additions (e.g., afforestation), reductions (e.g., deforestation), and transfers between 
classes.  Very Dense Forest (canopy density ≥70%), Moderately Dense Forest cover categories:
Forest (40–70%), Open Forest (10–40%), Scrub (<10%), Non-Forest (all other lands). 

The  quantifies the  of forest ecosystems and tracks Extent account spatial distribution and area
changes over time driven by human and natural factors such as deforestation, afforestation, 
agriculture expansion, or urbanization. Based on data availability, the following key indicators 
have been selected- Recorded Forest Area (RFA), Type of Protection (Reserved Forests (RF), 
Protected Forest (PF), and Unclassed Forests), Forest Cover Class (Very Dense, Moderately Dense, 
Open Forest, Scrub, and Non-Forest).

The Condition account biophysical quality and ecological health evaluates  beyond only area, 
tracking the resilience and functioning of forests. Based on data availability, the following key 
indicators have been selected- Growing stock volume, Carbon Stock per hectare (above-ground 
biomass, below-ground biomass, dead wood, litter, and soil organic matter), Forest Fragmentation 
(Measures of patch size, connectivity, and landscape disruption), Forest Fires- Fire Prone 
classes(Extremely fire prone, Very highly fire prone, Highly fire prone, Moderately fire prone, Less 
fire prone), Status of Regeneration, Biotic Influence, Invasive Species, Biodiversity 
Assessment(using indices the Shannon-Weiner Index and calculation of the effective number of 
species).

The Services account quantifies and, where possible, monetizes the benefits provided by forests 
to society, often overlooked in traditional economic assessments. Based on data availability, the 
following key indicators have been selected- Provisioning services (value of Timber and Non 
Timber Products), Regulating services (value of Carbon retention services), and Cultural services 
(ecotourism).
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Concept of Forest Accounts
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Figure 2.1 Forest asset account-

Very Dense Forest

Moderately dense Forest

Open Forest

Scrub

Non-Forest

Very Dense Forest (VDF) having 
canopy density equal to or more 
than 70%.

Moderately Dense Forest (MDF) 
having canopy density equal to 
or more than 40% but less than 
70%

Open Forest (OF) having canopy 
density equal to or more than 
10% but less than 40.

Forest lands having canopy 
density less than 10 %, generally 
with Shrubs interspersed with 
trees. 

Lands that do not fall into any of the 
above (VDF, MDF, OF, Scrub) classes. It 
includes areas such as cropland, 
settlements, water bodies, grasslands, 
snow-clad areas, deserts, etc.
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2.3  Extent account: The Extent account organizes informa�on on the extent of 
different ecosystem assets within a country or other ecosystem accoun�ng areas and 
how that extent changes over �me. In terms of forests, the extent account supports the 
deriva�on of coherent indicators of deforesta�on, deser�fica�on, agricultural 
conversion, urbanisa�on and other forms of ecosystem change. Extent accounts also 
support the measurement of ecosystem diversity, fragmenta�on and the deriva�on of 

9indicators of changes in biodiversity . For the prepara�on of accounts, on the basis of 
data availability, we have covered following indicators-

Extent Account

Recorded Forest 
Area by type of 

Protection

Forest type 
group

Reserved, protected, 
Unclassed Forest

Tropical, Sub-Tropical, 
Temperate, Alpine

Figure 2.2 Forest asset account-

between the opening stock and the closing stock recorded, adjustment was done 
accordingly.  This varia�on was largely a�ributed to advancements in satellite data 
quality, par�cularly, improvements in radiometric resolu�on, increased intensity of 
ground-truthing, extensive use of higher-resolu�on collateral data, and addi�onal 
informa�on provided by State Forest Departments.

9NCAVES Section 2
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10https://www.mospi.gov.in/natural-capital-accounting-valuation-ecosystem-services-ncaves
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Figure 2.3 Indicators under Condi�on account of Forest Ecosystems

AVERAGE PATCH SIZE,
PROPORTION OF SMALL
PATCHES

FOREST 
FRAGMENTATION

11 https://seea.un.org/ecosystem-accounting
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Table 2.1: Classifica�on of carbon stock in forests under different carbon pools

Above ground 
biomass (AGB)

Below ground 
biomass (BGB)

Dead wood

Litter

Soil organic 
matter

All living biomass above the soil including stem, stump, 
branches, bark, seeds and foliage.

All living biomass of live roots. Fine roots of less than 
2mm diameter (country specific) are often excluded 
because these often cannot be distinguished 
empirically from soil organic matter or litter.

Includes all non-living woody biomass not contained in 
the litter, either standing or lying on the ground. Dead 
wood also includes dead roots and stumps larger than 
or equal to 10cm in diameter or any other diameter 
used by the country.

Includes all non-living biomass with a diameter less 
than a minimum diameter chosen by the country (for 
FSI 5 cm), lying dead, in various states of decomposition 
above the mineral or organic soil.

Includes organic carbon in mineral and organic soils 
(including peat) to a specific depth chosen by the 
country (for FSI 30 cm) and applied consistently 
through the time series.

Living 
Biomass

Pools Descrip�on

Dead Organic 
Matter

Soil

12 (https://www.ipccnggip.iges.or.jp/public/gpglulucf/gpglulucf_files/Chp3/Chp3_1_Introduction.pdf)
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2.8 Growing Stock: This is the volume of all living trees more than 10 cm in diameter 
at breast height (or above bu�ress if these are higher) measured over bark from ground 
or stump height to a top stem diameter of 10 cm, including branches to a minimum 
diameter of 5 cm. The term excludes smaller branches, twigs, foliage, flowers, seeds, 
stump and roots. The growing stock is generally es�mated through the forest 
inventories, which are essen�ally a ‘field data collec�on’ exercise following a suitable 
and robust sampling design. Forest inventory gives both qualita�ve and quan�ta�ve 
informa�on about the forests. Qualita�ve informa�on includes legal status, land use, 
bio�c influence, grazing incidence, etc., whereas the quan�ta�ve informa�on includes 
species and stratum wise growing stock, diameter class distribu�on of growing stock, 

13number of trees, regenera�on status, etc.  

142.9 Forest Fragmenta�on : Forest fragmenta�on is the breaking of a large, 
con�guous forested area into smaller parts of forests, which are mostly separated by 
roads, u�lity corridors, agriculture, other subdivisions, or human developments. With 
�me, these patches that separate the different pieces of forest tend to mul�ply and 
expand, which affects the health, value and func�oning of the forest and forest 
ecosystem and the ecosystems within forests. Fragmenta�on generally leads to loss of 
biodiversity, increases in invasive plants, pests, and pathogens, and a reduc�on in 
water quality. 

• Average forest patch size is one of the indicators that can summarize the data on 
different patch sizes. The formula for calcula�ng average forest patch size is given 
below: 

 Average forest patch size=          Total forestarea
      Total no of forest Patches

• Similarly, the propor�on of small forest patches is also a relevant indicator 
summarizing the data of forest fragmenta�on. It will indicate the rela�ve number of 
patches in the category of patch size greater than equal to 0.01 km² and less than equal 
to 1 km² in comparison to the total number of patches.

13India State of Forest Report 2023 (Volume-l)
14The term and definition of “forest fragmentation” are sourced from NCAVES. https://www.mospi.gov.in/natural-capital-accounting-valuation-ecosystem-
services-ncaves
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Note- Seven patch size ranges were reported in the 2013 assessment, while eight were reported in 2017. The first two 
ranges in 2017 do not match those from 2013. To ensure consistency between the assessments, the 2013 data for the 
≥0.976≤1 range was included under the ≥0.01≤1 category to align with the 2017 patch size ranges.

2 2Proportion of small patches (> 0.01km  to < 1km )[%] =
2 2Number of patches in Patch size range of > 0.01km  to < 1 km( )Total number of forest patches 

*100

15India State of Forest Report 2023 (Volume-l)
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15India State of Forest Report 2023 (Volume-l)
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2.15 Biodiversity Assessment: Biodiversity within a forest is an essen�al indicator of 
forest ecosystem condi�on as it provides an indicator to represent the state of 
conserva�on of forest ecosystems and it can help to evaluate and monitor 
sustainability of the biological resources as well as be of high assistance in compara�ve 
evalua�on of stability, produc�vity and ecosystem func�ons of forests.

2.16 The Shannon-Weiner Index of Biodiversity is a commonly used indicator for 
comparing diversity between various habitats. It quan�fies diversity of the species by 
measuring both species abundance and species richness. Shannon-Wiener index is
Calculated by the following formula: -

H'= -Σ p  ln pi i

Where, p  is the propor�on of individuals found in species ‘i’i

For a well-sampled community, this propor�on can be es�mated as-

p  = n  /N,i i

where n  is the number of individuals or the popula�on of species i and N is the total i

number of individuals or total popula�on across species in the community 
By defini�on, pi will all be between zero and one, 
the natural log makes all the terms of the 
summa�on nega�ve, which is why the inverse of 
the sum is taken. The Shannon-Wiener Index 
assumes that all species are represented in a 
sample and that they are randomly sampled. A 
high value of H' would be a representa�ve of a 
diverse and equally distributed community, and 
lower values represent a less diverse community. 
A community with only one species would have an H' value of 0 because p  would equal i

1 and be mul�plied by In p  which would equal zero. Values are generally between 1.5 i

and 3.5 in most ecological studies, and the index is rarely greater than 4.
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Over 45,000 plant 
species and nearly 
91,000 animal species 
have been recorded in India, 
most of them forest-
dependent.



168 Aguilar J, Gramig GG, Hendrickson JR, Archer DW, Forcella F, Liebig MA (2015) Crop Species Diversity Changes in the United States: 1978–2012. PLoS ONE 10(8): 
e0136580. doi:10.1371/journal.pone.0136580
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Ens=exp(H')



Forest Ecosystem Services
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17https://www.fao.org/3/cb9360en/online/cb9360en.html 
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Step

1

2

3

Item

Value of output of 
Industrial wood and Non-
Timber Forest Products

Value of Timber and NTFP 
provisioning service

Method of es�ma�on (at current prices)

Estimates are taken from the National Accounts

Estimated using the following factors:

Forest Rent

GDP 

GDP

GVA of Forestry  

GVA of Forestry

GVO of Forestry
* *

Value of Service = Forest Rent

GVO of Forestry
Value of Output of 
Timber and NTFP*

Forest Rent

GVO of Forestry
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18State-wise and item-wise value of output from agriculture, forestry and fishing with Base Year: 2011-2012, MoSPI
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19State-wise and Item-wise Value of Output from Agriculture, Forestry and Fishing, National Accounts Division, NSO, MoSPI



19State-wise and Item-wise Value of Output from Agriculture, Forestry and Fishing, National Accounts Division, NSO, MoSPI
20https://databank.worldbank.org/home.aspx; Forest Rents to GDP for India, as downloaded on September 17, 2020
21https://databank.worldbank.org/metadataglossary/world-development-indicators/series/NY.GDP.FRST.RT.ZS 
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Carbon Reten�on Service

22Ricke, K., Drouet, L., Caldeira, K., &Tavoni, M. (2018). Country-level social cost of carbon. Nature Climate Change, 8(10), 895-900. 
23Ricke, K., Drouet, L., Caldeira, K., &Tavoni, M. (2018). Country-level social cost of carbon. Nature Climate Change, 8(10), 895-900 
https://www.nature.com/articles/s41558-018-0282-y.epdf?author_access_token=XLBRLEGdT_Kv0n8_Onvped 
RgN0jAjWel9jnR3ZoTv0Ms70oz073vBeHQkQJXsJbey6vjdAHHSPxkHEN8nflPeQI6U86-MxWO1T1uUiSvN2A-srp5G9s7Yw GWt6-cuKn2e83mvZEpXG3r-
J0nv0gYuA%3D%3D 
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Table 2.3 Step wise methodologies used for valua�on of carbon reten�on service is 
as follows:

 Steps Method
 

of
 

Es�ma�on
 

Data
 
Sources/Assump�ons

 
1

 
Total

 
Carbon

 
Stock

 
=

 
Above

 
ground

 
biomass

 
+

 Below
 

ground
 

biomass
 
+

 
Dead

 wood  +  Li�er  +  Soil  Organic  Carbon  

India
 
State

 
of

 
Forest

 
Report,

 
Forest

 
Survey

 
of

 India
 

2  Carbon  stock  2  
eq.)  =  

Carbon  stock  *  3.67  
Based on  conventions24

 

3  Value  of  carbon  stock  2  
eq.)  in   =  Carbon  dioxide  
*  Social  Cost  of  tonne  of  2  

 

Using India’s country-level social cost of a 
tonne of 2  emission as mentioned in 
Ricke et al article which is  86 for the year 
2017-18. For the other years,  has been 
estimated using the  deflator rate. 

4  Value  of  carbon  stock  
2

 
eq.)  in   =  Value  of  carbon  
stock  in   *  Exchange  rate  

Using the exchange rate of Indian Rupee 
vis-à-vis the  Dollar (in Financial 
Year-Annual Average)25. For estimating at 

constant prices, exchange rate for the year 

2011-12 has been used. (source:  

5
 

Value
 

of
 

Carbon
 

Retention
 

Service
 

=
 

Value
 

of
 
carbon

 

stock
 

2
 

eq.)
 

(as
 
obtained

 
in

 

step
 

4)
 

*
 

Rate
 

of
 

return
 

A
 
3%

 
rate

 
of

 
return

 
has

 
been

 
assumed,

 
which

 
is

 

equivalent
 
to

 
the

 
discount

 
rate

 
taken

 
for
 

calculating
 

26.
 

24Penman, J., M. Gytarsky, T. Hiraishi, T. Krug, D. Kruger, R. Pipatti, et al. 2003. Good practice guidance for land use, land‐use change and forestry. Institute for 
Global Environmental Strategies, Hayama, Japan
25Handbook of Statistics on Indian Economy, Reserve Bank of India available at 
https://www.rbi.org.in/Scripts/AnnualPublications.aspx?head=Handbook%20of%20Statistics%20on%20Indian%20Economy  
26Valuing Climate Damages: Updating Estimation of the Social Cost of Carbon Dioxide (2017): https://www.nap.edu/read/24651/chapter/9  
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Cultural Service (Ecotourism)

46Volume-l



India has declared 52 
Tiger Reserves, 18 
Biosphere Reserves, and 
over 100 Na�onal Parks, most 
of which are forest-based 
protected areas.
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Selec�on of Valua�on method for each service: 
 •  Social Cost of Carbon: For carbon sequestra�on/regula�on.
•   Avoided Cost Method: Value of damage or cost avoided due to ecosystem f unc�on.
•   Replacement Cost: Cost to replace the ecosystem service (e.g., building water
   treatment for wetland purifica�on).
•   Travel Cost Method: For recrea�on value, based on travel expenses.
•   Con�ngent Valua�on: Survey-based, asks for willingness-to-pay for non-market
   services.
 •  Choice Experiments: Survey-based, uses hypothe�cal scenarios for mul�ple services.
•   Market based methods: Market Price, Produc�vity Method, Wage Rate for labour.

Based on Valua�on method, iden�fica�on of  beneficiaries &
service-specific units
•  Determine who/what uses each service (jobs, households, livestock, visitors,
   carbon pools, water users, etc.).

Data collec�on 
•  Generate land-use/watershed maps; conduct field surveys; gather secondary
  data from government and literature.



50Volume-l

Integrate & present results
•  Combine and internalize values using mul�-criteria integra�on and benefit-transfer
  approaches as needed

A) Physical Units B) Monetary Values

Servie type?
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2.30 Understanding Forest Indicators at a Glance
This table compiles all key indicators along with their defini�ons, benchmarks, and 
desired trends sourced primarily from government guideline documents where 
available, or alterna�vely from relevant interna�onal agency publica�ons.
Each indicator reflects an essen�al aspect of forest accoun�ng, offering insights into 
the state and services of our forests.

Table 2.4 Key Indicators of Forest Account 
Indicators   Defini�on  Reference  

Level  
Expected  
Trend  

Forest Asset Account  
Net change 

Extent Account 
Recorded 
Forest Area 

 
% of  

Type of Protec�on  
Reserved 
Forests  
Protected 
Forest  

Unclassed 
Forests 

Forest Cover Class  

Very Dense 
Forest 

 

 
Change in  the forests and tree cover each 
year. 

 
Legally recorded forest land, regardless of 
actual tree cover. 

Percentage  of a state or country's land is 
officially covered by forests. 

Forests with the highest legal protection    
  

Forests with moderate protection; some 
local rights like grazing or collection may 
be permitted. 

Forest land not classified under  or  
often without formal status       

70% and more of the land area is covered 
with tree canopy.  

Add 200,00 
ha of forests 
and tree 
cover per 
year27 

 

>33% of 
 

 

 

 

Continuous 
increase 
because 
they 
represent the 

 healthiest
 forests.

 

↑ 

↑ 

↑ 

↔ or ↑ 

↑ 

↓ 

↑ 

27https://www.un.org/esa/forests/wp-content/uploads/2021/08/Global-Forest-Goals-Report-2021.pdf
J0nv0gYuA%3D%3D 



52Volume-l

Indicators   Defini�on  Reference  
Level  

 
 

Moderately 
Dense Forest 

 

Forest areas where the canopy cover 
ranges between 40% and 70% 

Maintain/ > 
current 
level 
(transition 
to  

↑ 

Open Forest 
 

Forests where trees are more scattered or 
sparse (10-40% canopy cover). 

< current 
level 
(transition 
to  

↓ 

Scrub 

Lands with small bushes or very short 
plants-not proper forests. 

< current 
level 
(transition 
to  

↓ 

Non-Forest
Lands with no forests at all-cities, farms, 
deserts, etc. 

< current 
level 

↓ 

a 

Volume of 
Growing 
Stock 
(Million 
cum) 

Total amount of  wood stock present in   
living trees, usually measured in cubic 
meters (m³).  

Increase 
volume-heal
thy forests 
produce 
more 
biomass and 
store more 
carbon. 

↑ 

Growing 
Stock in 

It reflects how much wood is available in 
a standard area-serving as a measure of 
forest density and health. 

Continuous 
increase - 
shows good 

↑ 

Forest 
(Cum/ha)  forest

 regeneration
 and

 
growth.

 

Expected 
Trend

 
Condi�on Accounts

(Total) forest
both

Carbon  Stock   [Total  amount  of carbon  stored  in a  
ecosystem,   in plans and soil.] 

Stock present. 
carbon

Growing [How much  wood (timber) is It's also 
proxy for  storage and forest productivity.] 
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Indicators   Defini�on  Reference  
Level  

 
 

Above-Grou
nd Biomass 

 

Carbon in tree trunks, branches, and 
leaves. 

Increase 
total stock 
to enhance 
forests’ role 
as carbon 
sinks in 
climate 
change 
mitigation. 
 
  and 

 are 
most crucial 
for 
long-term 
carbon 
retention 
and 
biodiversity.
 

↑ 

Below-Grou
nd Biomass 

 

Carbon in roots. 

Deadwood 
and Litter 

Fallen branches, leaf  

Soil Organic 
Carbon 

 

Carbon in soil from decayed plants. 

Carbon 
Stock per  
hectare 
(Total)

 

The amount of carbon stored in one 
hectare of forest. Measured in tons of 
carbon per hectare (t C/ha). It helps assess 
how efficient and healthy a forest is in 
storing carbon. 

>100 t C/ha 
(Global 
average for 
tropical 
forests: 
100–150 t 
C/ha) as 
normative 
target

↑ 

Expected 
Trend

  

>0.976<10

>0.01≤1.0

  
km²  

Very small patches Reduce 
small 
fragments 
and restore 
large, 

↓ 
(Reduce—too 
fragmented) 

 
Forest Fragmentation [How forests are divided into separate patches 
due to deforestation, roads, or development.] 
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Extremely 
fire prone 

Categories that show how likely a forest is 
to catch fire-from extremely prone to less 
prone. 

 
 
 Minimize 
spread 

↓  

Very highly 
fire prone ↓ 

Highly fire 
prone ↓ 

Moderately 
fire prone 

Maintain or 
reduce with 
early alerts 

↔ or ↓ 
  

Less fire 
prone 

Maximize 
share through 

 fuel  
management
 & restoration 

↑ 

continuous 
forest 
patches. 
 
 
Larger, 
connected 
forests 
support 
 more 
wildlife, are 
more 
climate-resil
ient, and 
provide 
stable 
services 

>10 <  100  
km² Small patches ↔ or ↓ 

>100 <  500  
km² Medium patches ↑ 

>500 < 1000 
 km²  Large patches ↑ 

>1000 < 5000 
 km²  Large patches ↑ 

>5000 <  1000 
 km²  Very large patches ↑ 

>10000 km² 
Mega patches (intact forests) 

↑ 

Forest Fires Measures how often forest fires happen. 
Fewer fires = healthier forests. 

Benchmark 
to reduce 
hotspots 
below 
historical 
5-year 
average 

↓ 

 Forest Fire Prone    Classes

 

   
Status of Regeneration (Shows whether forests are growing back 
naturally after being cut or damaged.) 

Indicators   Defini�on  Reference  
Level

 Expected 
Trend
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by 2030.

to meet

Adequate 

Inadequate 

Absent 

Heavily 
degraded 

Moderately 
degraded 

Mildly 
degraded 

Not degraded 

Forests are naturally regenerating well, 
with seedlings and young trees growing 
healthily 

 Maximize  
Share as 
adequate 
regeneration 
is a 
“preconditio

↑ 

Regrowth is patchy or insufficient; native 
species are present but not thriving 

↑ 

n” for India’s  
Bonn 
Challenge 
pledge to 
restore 26 
million ha 
of degraded 
land   

No visible regrowth; forest floor is barren 
or overrun by weeds/invasives

Minimize 
Share

↓ 

Forest shows severe damage from grazing, 
logging, or human use; canopy and soil 
are disturbed. 

Minimize 
share  

 the target of 
  at least the 

  prioritized 
30 % areas 
of degraded 
terrestrial, 
inland 

↓ (control & 
remove) 

Signs of partial degradation like reduced 
regeneration or soil compaction 

↓ 
 

Forest is slightly disturbed but retains 
most of its ecological function 

↔ or ↓ 

water, and 
marine and 
coastal 
ecosystems 
are under 

 
restoration. 

Forest is in natural, undisturbed condition Maximize 
share ↑ 

 
 

Biotic Influence  [Impact  of animals,  insects,  or human  activities  that  
damage forests  (like  grazing,  cutting  trees).]  

     

 

SpeciesInvasive  

Indicators Defini�on Reference
Level

Expected 
Trend
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Very Dense Non-native plants or animals that harm the 
forest by taking over native ones. 

Reduce in 
the 
Introduction 
of Invasive 
Alien Species 

 by 50% and   
Minimize 
Their Impact. 

↓ (control & 
remove) 

Dense ↓ 
Moderate ↓ 
Scanty ↔ or ↓ 
Absent ↑ 

Wetlands 
within  

Areas in forests that are swampy or 
waterlogged with important  for  
biodiversity and water storage.   

1-5% of 
forest land as 
a normative  

 target
 
based

 

↑ (increase 
wetland 
retention)  

 
on

 
wetland

 as percentage  
of  of 
India. 

↑ (priority 
zones)  

Number of 
species 

increase 
total flora 
species 
richness  

↑

Shannon 
Weiner 
Index  

It indicates how many different types of 
plants (like herbs, shrubs, and trees) are in 
a forest and how evenly they are spread 
out.  
If a forest has many species and no single 
species dominates, the index will be high. 

H′ > 2.5 
indicates 
moderate to 
high 
diversity
  

↑ 

 If the forest has only a few species, or one 
species is found much more than the 
others, the index will be low. 

Effective 
number of 
species  

 indicate whether biodiversity is 
dominated by a few species or 
well-balanced across many. A higher  
means the ecosystem has both many 
species and even distribution, which 
indicates greater ecological stability and 
resilience. 

 = 
exp(H′) 
where H′ = 
Shannon-W
iener Index. 

 value 
of >10–12 

↑ 

    
 

 
 

Assessment
types More healthier

Biodiversity  (Herb, Shrubs and Trees) 
[different  of plants (herbs, shrubs, tr ees) in a forest.  types =  forests] 
Total  Maintain or  

Indicators   Defini�on  Reference 
Level

 Expected 
Trend
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Value of 
output of 
Industrial 
wood 
(forest and 
trees outside 
forest) 

Value obtained from selling wood used in 
industries (furniture, paper, etc.). 

Increase 
sustainable 
yield. 
Sustainable 
yield as the 
Volume 
logged 
above the 
net natural 
growth28. 

Value of 
Timber 
Provisioning 
Services  

Total economic value of wood forests Increase 
sustainable 
yield 

Value of output  
 of non-timber 

 forest products
 

 

Value obtained from forest items like 
honey, fruits, leaves, or bamboo. 

Increase  

Value of 
non-timber 
forest 
products   

Total value of all forest resources other 
than timber. 

Increase  

Value of 
Carbon 
Retention 
Service  

Monetary value of the forest’s ability to 
capture and store carbon dioxide from the 
atmosphere. 

Increase 
 

 carbon 
retention 
through 
afforestation

  
 forest

 management 
28https://www.mospi.gov.in/sites/default/files/publication_reports/Green_National_Accouts_in_India_1may13.pdf

  
(derived 
from H′ > 

  
moderate to 

 
 

structure.
   

2.5) indicates

high diversity
in vegetation

Ecosystem Services Accounts
↑ 

↑ 

↑ 

↑ 

and monetize

and improved

↑ 

Indicators Defini�on Reference
Level

Expected 
Trend
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Chapter-3
Forest
Accounting in
India:
A Decade of Change 
and Insights
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 (Total Forest Cover)

PROVISIONING SERVICES

2011-12
2021-22

0.35%
0.16 %

2015-16
2021-22

2.97%
2.63%

REGULATING SERVICES
Carbon Reten�on Service

RECORDED FOREST AREAGEOGRAPHICAL AREA 

32.87 Lakh Sq. Km
2013

23.48%
2023

23.59%
2023

lakh sq. km
6.98

Opening 

lakh sq. km
1.86

Addi�on

lakh sq. km
1.68

Reduc�on

lakh sq. km
7.15

Closing

2010-11 2021-22

4173.36
4478.89

3  (million m )

2013 2023

(million tonnes)

7082
7285.53

20232017

Volume-l

20232013

Adequate
48.06%

Inadequate
24.3% Absent

9.72%

Adequate
40.62%

Inadequate
27.24% Absent

10.2%



(A)  Forest Physical Asset Account

83502

29839.2

10839

102502.2

19000.2

22.75%

318745

53701.83

64773.55

307673.28

-11071.72

-3.47%

295651

102225.72

92709.59

305167.13

9516.13

3.22%

41383

35669.14

33429.5

43622.64

2239.64

5.41%

2547982

78804.98

98283.35

2528503.63

-19478.37

-0.76%

Very Dense 
Forest Non-Forest

Moderately
Dense 
Forest 

Open Forest 
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The Forest Physical Asset Account tracks the actual area under different forest cover 
categories-like Very Dense Forests, Moderately Dense Forests, Open Forests, Scrub, 
and Non-Forest land-over �me. It shows how much forest India has and how it’s 
changing physically due to natural growth, conserva�on, deforesta�on, or land use 
changes. In this account, "Addi�on" means the increase in forest cover, either through 
planta�on, natural regenera�on, or reclassifica�on. "Reduc�on" refers to the decrease 
in forest cover due to degrada�on, diversion for other land uses, or poor regenera�on. 
The compara�ve assessment from 2010-11 to 2021-22 reveals mixed trends in forest 
cover changes. Between 2010-11 and 2021-22, India saw a strong increase in Very 
Dense Forests (22.75%), showing effec�ve regenera�on and conserva�on. Open 
Forests and Scrub also rose slightly (3.22% and 5.41%), indica�ng par�al recovery in 
degraded areas. However, Moderately Dense Forests declined by 3.47%, which is a 
concern, as recommended standards emphasize the need to maintain or enhance this 
category. Non-Forest area dropped by 0.76%, a posi�ve sign of land shi�ing back to 
forest use.

(B)  Extent Account

Indicator  Unit  2013 2023 Net Change  % Change
 

Recorded  Forest  
Area   sq. km 771821 775377 3556 0.46%

 
Geographical  Area   

Lakh  sq. km 32.87 32.87  

     23.48 23.59 0.11  
   

   
Reserved Forests 

 sq. km 425494 443253 17759 4.17% 
Protected Forest 

 sq. km 214986 212859 -2127 -0.99% 
Unclassed Forests sq. km 131341 119265 -12076 -9.19% 
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Area under different Forest Type Groups of India

1 
Group  1 - 
Tropical  Wet 
Evergreen  
Forests  

20054 23888 3834 19.12% 

2 
Group  2 – 
Tropical  
Semi-Evergreen  
Forests  

71171 63886 -7285 -10.24 %
 

3 
Group  3 – 
Tropical  Moist 
Deciduous 
Forests  

135492 133187 -2305 -1.70%  

4 
Group  4 – 
Li�oral  &  
Swamp  Forests  

5596 5611 15 0.27% 

Sl.  No. Type  Group  
Area  in sq. km Area  in sq. km Net 

Change  
 %

Change
 2019 2023 

63 Volume-l



5 
Group  5 – 
Tropical  Dry  
Deciduous Forests  

313617 280580 -33037 

6 
Group  6 – 
Tropical  Thorn  
Forests  

20877 13755 -7122 

7 
Group  7 – 
Tropical  Dry  
Evergreen Forests  

937 801 -136 

8 
Group  8 – 
Subtropical  
Broadleaved  Hill  
Forests  

32706 31017 -1689 

9 
Group  9 – 
Subtropical  Pine 
Forests  

18102 18108 6 

10 
Group  10 – 
Subtropical  Dry  
Evergreen Forests  

180 138 -42 

11 
Group  11 – 
Montane Wet 
Temperate Forests  

20435 19445 -990  

12 
Group  12 – 
Himalayan  Moist 
Temperate Forests 

 
25743 29815 4072 

 

13 
Group  13 – 
Himalayan  Dry  
Temperate Forests  

5627 4487 -1140 

14 Group  14 – Sub  
Alpine  Forests  14995 12498 -2497 

15 Group  15 – Moist 
Alpine  Scrub  959 534 -425 

16 Group  16 – Dry  
Alpine  Scrub  2922 2082 -840 

-10.53 %
 

-34.11 %
 

-14.51 %
 

-5.16% 

0.03% 

-23.33 % 

-4.84%

15.82%

-20.26 % 

-16.65 %
 

-44.32 %

 -28.75 %
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(C) Condi�on Accounts

Indicator  Unit  2013 2023 Net change  
 %

change   
Volume of 
Growing  
Stock  

Million  m3 4173.362 4478.89 305.53  7.32%  
Growing  
Stock  in 
Forest per
unit area

 m3/ha - 86.1   

Growing  Stock  
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Carbon Stock  

Indicator  Unit  2017 2023 Net change % 
change

 
 

Total  Million  
tonnes 7082 7285.53 203.53 2.87% 

Above Ground 
Biomass 

Million  
tonnes  2238 2374.38 136.38 6.09% 

Below 
-Ground 
Biomass 

Million  
tonnes  699 735.16 36.16 5.17% 

Dead Wood Million  
tonnes  30 56.45 26.45 88.17% 

Li�er  Million  
tonnes  136 107.80 -28.2 -20.74% 

Soil  Organic  
Carbon 

Million  
tonnes  3979 4011.75 32.75 0.82%
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    Carbon Stock per hectare

Indicator   Unit  2017 2023 Net change 
  

Total  Carbon  
Stock  per 
hectare 

Per hectare 
stock in 
tonnes 

99.99 101.85 1.86 

Above Ground 
Biomass 

Per hectare 
stock in 
tonnes 

31.59 33.19 1.6 

Below Ground 
Biomass 

Per hectare 
stock in 
tonnes 

9.86 10.28 0.42 

Dead Wood 
Per hectare 
stock in 
tonnes 

0.43 0.79 0.36 

Li�er  
Per hectare 
stock in 
tonnes 

1.92 1.51 -0.41 

Soil  Organic  
Carbon 

Per hectare 
stock in 
tonnes 

56.19 56.08 -0.11 

1.86% 

5.06% 

4.26% 

83.72 %
 

-21.35 %
 

-0.20 %

%
change 
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Forest fragmenta�on means forests are breaking up into smaller pieces instead of 
staying as one con�guous area. The goal is to have less Number of these very small 
patches (having size between about 1 and 10 square kilometres) and more connected 
forests, because larger forests are be�er for wildlife and for the environment. 
According to the data, the average forest patch size has increased  from 0.74km² in 
2015 assessment period  to 0.95 km² in 2017 assessment period . At the same �me, 

  

 
    

   

        
 

 
  
  
  
  
  
  
  
  
  

  
  

 

 

 

 

  

Forest Fragmenta�on

Unit 2015 2017  
Net  Change   

%
Change

Sq.
Km 0.74 0.95 0.21 28.23

% 98.18 97.45 -0.73 -0.74

Total

No
 

of
 Patches

Forest
 Cover

Percentage No
 
of

 Patches
Forest

 Cover
Perc
enta
ge

Net
 change
 

in
 %

 of patch
size range

Indicator 
 Average forest

  patch size #
   Propor�on of

  small patches
  (≥ 0.01 sq. km

   
to 1 sq. km) #

    
Patch

 
Size

 Range

 

(in

 

sq.

 km)

  
  
  
  
  
  

≥0.01 ≤ 1.0

   >1.0 ≤ 10

  >10 ≤ 100

  
>100 ≤ 500

  
>500 ≤ 1000

  
>1000 ≤ 5000

   
>5000 ≤ 10000

  
>10000

935864

 

50494

 14957

 

40583

 2056

 

57675

 
240

 

48476

 
58

 

40109

 
45

 

92041

 
15

 

62718

 
9 279577

953244 701673

7.2

 

727380

5.78

 

16444

8.22

 

2183

 
6.91

 

257

 
5.72

 

57

 
13.12

 

42

 
13.21

 

14

 
39.84 9

100 746386

 54082

 

7.64

 

0.44

43639

 

6.16

 

0.38

58052

 

8.2

 

-0.02

51298

 

7.24

 

0.33

39628

 

5.59

 

-0.13

85407

 

12.0
6

 

-1.06

90028

 

12.7
1

 

-0.5

286139 40.4 0.56

708273 100
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large forest patches became fewer: for example, patches between 1,000 to 5,000 km² 
dropped from 13.21% to 12.06%. Even though nine very large patches (over 
10,000km²) were recorded in 2017.

 

  

 

 

 

Number  of 
Forest  Fire  
Detected by  
using 

Unit  Nov 2018 to 
June  2019 

Nov 2021 to 
June  2022 

%Net  
changechange

  
 

Detec�ons Number 29547 29675 128 0.43% 
 

Detec�ons Number 210286 223333 13047 6.20%  

Forest Fires   

Forest Fire Prone Classes (% of Total Forest Cover and Scrub)

Indicator
 

Unit
 

 2019 2023

 
Net change %

Extremely fire prone
   

%
 

3.89
 

1.45 -2.44%

Very highly fire prone
   

%
 

6.01
 

9.89 3.88%
Highly fire prone
   

%
 

11.5
 

16.63 5.13%
Moderately fire prone

  
%

 
14.7

 
15.22 0.52%

Less fire prone   
%

 63.9  56.81 -7.09%
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The status of regenera�on is an important indicator of forest vitality, overall health, and 
sustainability, reflec�ng how effec�vely forests are naturally growing back or ar�ficially 
regenerated. Between 2013 and 2023 assessment period, the share of areas with 
adequate regenera�on declined from 48.06% to 40.62%. This level remains cri�cally 
low, given that maximizing regenera�on is a necessary precondi�on for India’s Bonn 

32Challenge commitment to restore 26 million hectares of degraded land by 2030 . This 
suggests that the natural recovery ability of forests is weakening. At the same �me, 
inadequate regenera�on areas rose to 27.24%, and absent regenera�on slightly 
increased to 10.2%, which is a concern. Overall, the data show that the condi�on of 
forest regenera�on is declining and highlight the need for be�er restora�on and 
protec�on strategies.

   

Indicator  Unit   
 

2013 2023 Net Change  

Adequate % 48.06 40.62 -7.44 
Inadequate % 24.3 27.24 2.94 
Absent % 9.72 10.2 0.48 
Not Available  % 17.92 21.94 4.02 
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30https://www.unep.org/resources/report/spreading-wildfire-rising-threat-extraordinary-landscape-fires
31https://openknowledge.fao.org/server/api/core/bitstreams/51d550cd-15df-4361-9b23-8d238822f9d8/content
32https://www.pib.gov.in/Pressreleaseshare.aspx?PRID=1584542
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Indicator  Unit  
   2013 2023 Net Change  

Heavily  degraded % 11.05 5.93 -5.12 
Moderately 
degraded % 20.23 20.73 0.5 

Mildly  degraded % 43.3 53.4 10.1 

Not degraded % 13.28 12.26 -1.02
 

 
Not Available  % 12.14 7.68 -4.46 

Indicator  Unit  
   2023 

Very Dense % 2.51 
Dense % 10.21 
Moderate % 23.38 
Scanty % 18.92 
Absent % 23.61 

 % 21.37 
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Indicator 2019Unit  
   Number 62466 

Area (in ha) 2793141 
%  of  3.83 

Biodiversity Assessment  
Indicator  2019 

Total Number of   
species 

Herbs  Shrubs  Trees  

2300 3111 3794 
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India’s forest sector contributes significantly to the national economy through 
both timber and non-timber products, as well as critical ecosystem services like 
carbon retention.

(D) Ecosystem Service Account
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*For methodology refer table 2.2 in chapter 1

*For methodology refer table 2.3 in chapter 1

1) Ecosystem services (at current prices) 

 

 

Provisioning services*   

Indicator  Unit  2011-12
 

Imputed  
value as 
%  of 

 
(2011-12) 2021-22 

Impute
d value 
as %  of 

 
(2021-22)  

Net 
Change 

%  
Change 

Value of Timber   
(₹ in 1000 
crore) 15.33 0.18% 24.88 0.11% 9.55 62.26% 

Value of non-�mber 
 forest products   

(₹ in 1000 
crore) 15.38 0.18% 13.05 0.06% -2.34 -15.19%  

Total  Timber +  
 services  

(₹ in 1000 
crore) 

30.72 
       

0.35% 37.93  0.16%  7.21  23.47%
 

Regula�ng services*   

Indicator  Unit  2015-16 

 Imputed Imputed 
value value as % as % 

 
(2015-16) (2021-22)

 
 2021-22 

  
   

 
  

Net
Change  

%  
Change 

Value of Carbon  
Reten�on Service   

(₹ in 1000 
crore) 

 409.1   2.97%  620.97  2.63%   211.96  51.82%  
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2) Ecosystem services (at Constant prices)

Over the period from 2015-16 to 2021-22, the value of carbon reten�on services 
increased significantly by 51.82%, rising from ₹409.1 thousand crore to ₹620.97 
thousand crore. This reflects a notable improvement in forest capacity for carbon 
sequestra�on and emphasizes the important role of forests in climate change 
mi�ga�on, aligning with na�onal environmental goals. 

From year 2011-12 to 2021-22, the value of non-�mber forest resources declined 
substan�ally by 49.36%, decreasing from ₹15.38 thousand crore to ₹7.79 thousand 
crore. This significant drop reflects a contrac�on in the market valua�on or supply of 
these resources. During the decade from 2011-12 to 2021-22, Timber provisioning 
services showed a modest increase of 6.63%, increasing from ₹15.33 thousand crore to 
₹16.35 thousand crore, sugges�ng stable and sustainable use aligned with forest 
health benchmarks. Overall, the combined value of �mber and non-�mber forest 
provisioning services declined from ₹30.72 thousand crore to ₹24.14 thousand crore, 
indica�ng a reduc�on in the overall value of forest provisioning services.

 
 

 

 
 

Provisioning services   

Indicator Unit 
2011
-12 

Imputed 
value as % 
of  
(2011-12) 2021-22 

Imputed  value  
as  %  of   
(2021-22)   

Net  
Change  

%  
Change  

Value of 
Timber 

  

(₹ in 
1000 
crore)

 
15.33 0.18% 16.35 0.11%  1.02 6.63%

Value of 
non-�mber 
forest 
products  

(₹in 
1000 
crore)

 
15.38 0.18% 7.79 0.05%  -7.59 -49.36%

Total �mber +

Services 
(₹ in 
1000 
crore)

 
30.72

   
0.35%

 
24.14

 
 0.16%

 
 -6.58

 
 -21.41%
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At constant prices, the value of carbon reten�on services marginally increased  by 
2.87%, rising from ₹247.17 thousand crore in 2015-16 to ₹254.27 thousand crore in 
2021-22. This indicates that forests have improved their ability to capture carbon and 
contribute to climate regula�on. 

  

    

 Regula�ng Services
Imputed Imputed

Indicator
 

Unit
 

2015-16
 

  
value as % of 

 
2021-22

 

 
value  as  % of  

  
 Net Change  %  Change

Value of 
Carbon 
Reten�on Service

(₹
 

in 
1000 crore)

 247.17 2.17% 254.27 1.69% 7.10  2.87%
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Chapter-4
Advancing
Forest
Accounting:
Way Forward
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KEY
MESSAGES

MoSPI initiated compiling SEEA-compliant accounts in 
2018 which has now become a regular feature covering 
various ecosystems and assets viz. land, water, soil, 
minerals, energy, forests, ocean. 

The way forward involves broadening the scope of 
environmental accounting for forests to more 
systematically incorporate forest ecosystem services and 
stock assessments.

Targeted efforts to develop more refined datasets and 
improve the availability of state-level and ecosystem-
specific information can lead to a more detailed and 
accurate representation of forest wealth.

States and Union Territories should prioritize developing a 
phased roadmap to integrate forest ecosystem 
accounting, including the regular compilation of accounts 
for forest extent, condition, and ecosystem services.

By enhancing institutions, upgrading data infrastructure, 
and integrating valuation methods into standard practice, 
forest accounting can serve as a powerful tool for 
monitoring and planning
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India’s forests spanning from the Himalayas to the Western Ghats, are rich in 
biodiversity and play a vital role in suppor�ng both ecological stability and economic 
development. Forest ecosystems offer a wide range of essen�al services, broadly 
classified into three categories with provisioning regula�ng, and cultural services. 
Provisioning services include cri�cal resources such as fuelwood, fodder, �mber, and 
non-�mber forest products, which also contribute to rural employment and livelihood 
genera�on. Regula�ng services help maintain ecological balance by suppor�ng carbon 
sequestra�on, water purifica�on and supply, gene-pool protec�on, biological pest 
control, pollina�on, gas regula�on, waste assimila�on, flood regula�on, and soil 
conserva�on. Suppor�ng services, such as nutrient cycling and habitat provision, are 
crucial for sustaining biodiversity and long-term ecosystem health. Cultural services 
offer recrea�onal and tourism benefits, adding social and economic value to forest 
landscapes. However, these benefits are not reflected in the country’s Na�onal 
Accoun�ng System for the reason that many nontangible services o�en do not have a 
price-tag a�ached to them. 

India’s adop�on of the SEEA-Central Framework (SEEA-CF) and SEEA Ecosystem 
Accoun�ng (SEEA-EA) represents a major step towards integra�ng natural capital into 
economic planning. These frameworks enable the structured collec�on and use of 
environmental data, suppor�ng more informed and sustainable policy decisions. By 
aligning with global standards, India has established a strong founda�on for natural 
resource accoun�ng and created models that can be replicated across states and 
sectors. Strengthening the implementa�on of SEEA through ins�tu�onal coordina�on, 
technical capacity-building, and policy support is essen�al for promo�ng sustainable, 
inclusive, and evidence-based environmental governance.

 As outlined by the SEEA, the framework for environmental accoun�ng of forest is 
structured around compila�on of four key accounts. . The first component is asset 
which records physical and monetary value of forest resources.
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Second component is Extent, which records the total area under forests and classifies 
them as reserved, protected, or unclassed forests. The third component is Condi�on, 
which focuses on evalua�ng the health of forest ecosystems. This is done by examining 
indicators such as the volume of growing stock, levels of carbon stored in forest 
biomass, the presence of wetlands within forested areas, biodiversity status, and the 
extent of forest fragmenta�on. The fourth component is Services, which captures the 
benefits forests provide to people. These services include the provisioning of �mber 
and non-�mber forest products, the regula�on of carbon through reten�on and 
storage, and the cultural benefits derived from Ecotourism as men�oned in this report. 
To develop these accounts, available na�onal datasets were reviewed, and in the ini�al 
phase, es�mates were prepared at current prices. Over �me, es�mates were also 
calculated at constant prices to reflect real values. In some instances, global data 
sources were used to fill gaps where na�onal data were unavailable. 

MoSPI ini�ated compiling SEEA-compliant accounts in 2018 which has now become a 
regular feature covering various ecosystems and assets viz. land, water, soil, minerals, 
energy, forests, ocean. In the current report, a comprehensive assessment of forest has 
been presented in respect of compila�on of forest assets, extent and condi�on 
accounts in accordance with the System of Environmental-Economic Accoun�ng (SEEA) 
framework. It also presents es�ma�on of the monetary value of selected forest 
ecosystem services, specifically �mber provisioning, non-�mber forest resources, 
carbon reten�on and eco-tourism using robust data sources and valua�on methods 
consistent with the System of Na�onal Accounts, ensuring alignment with na�onal 
economic sta�s�cs. Moving forward, there are s�ll several important indicators of 
extent, condi�on and ecosystem services provided by forests which have not been 
included in this assessment, but are nevertheless, very important. The way ahead 
involves expanding the scope of na�onal accoun�ng to incorporate forest ecosystem 
services and stocks more systema�cally. It also calls for improving the spa�al and 
temporal resolu�on of data on forest extent and condi�on, enabling the deriva�on of 
site-specific shadow prices and wealth es�mates.
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In the extent accounts, important indicators such as afforesta�on and reforesta�on, 
when captured annually in hectares, could be treated as capital forma�on, while 
deforesta�on could be considered as deprecia�on of natural capital. These indicators 
may be derived using data from remote sensing technologies, Forest Survey of India’s 
(FSI) wall-to-wall mapping, forest working plans, and administra�ve records 
maintained by the Ministry of Environment, Forest and Climate Change. Forest 
condi�on accounts, covering health, regenera�on, biodiversity, and fragmenta�on, 
should also be developed using micro-level geospa�al data and ground surveys, 
allowing for the deriva�on of site-specific mechanisms that reflect ecological varia�on 
across regions.

While market-services of forest remains, the primary asset accounted for, several non-
market forest services such as gene�c resources, watershed protec�on, cultural values, 
and soil erosion preven�on are yet to be adequately captured in physical and monetary 
terms. The integra�on of eco-tourism as a cultural ecosystem service could also be 
explored, drawing on data for tourist visita�on and the monetary value visitors assign 
to natural se�ngs, using available methods such as the Travel Cost Method or 
Con�ngent Valua�on at the na�onal level. Addi�onally, assessing the soil erosion 
preven�on service through models like the Revised Universal Soil Loss Equa�on, 
combined with GIS analysis and replacement cost valua�on or any other suitable 
methods, would provide a more comprehensive picture of forest contribu�ons. 
Incorpora�ng these services through shadow pricing and benefit-transfer techniques 
will enrich the SEEA-based accounts.

These unaccounted aspects, though not reflected in the current es�mates, are 
essen�al for a comprehensive understanding of forest contribu�ons. With the 
development of more refined datasets and greater availability of state-level and 
ecosystem-specific informa�on, future efforts can provide a more detailed and 
accurate representa�on of forest wealth. A holis�c and inclusive assessment is crucial 
for enabling sustainable forest management and for recognizing the full economic, 
ecological, and social value of forests in na�onal planning.
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Indicators covered in 
this report 

Table 4.1: Indicators for Future Integra�on into Forest Accoun�ng

Indicators for 
Future Integration 
*#
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35WAVES Himachal Report (Technical Rept WAVES Himachal 5-29-15 web.pdf) – World Bank, Himachal Forest Dept.
36NCAVES India Report (ncaves_india_report_jan2116112101605301612372985451.pdf) – MoSPI, NCAVES Project
37India Assessment 2019 (india_assessment_2019.pdf) – MoSPI National SEEA-EA Assessment.
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*Based on literature review; # The list of indicators and references presented herein is not exhaustive and may be further expanded. The references cited in this 
table identify these indicators and, in certain instances, offer detailed methodologies for their assessment.
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35WAVES Himachal Report (Technical Rept WAVES Himachal 5-29-15 web.pdf) – World Bank, Himachal Forest Dept.
36NCAVES India Report (ncaves_india_report_jan2116112101605301612372985451.pdf) – MoSPI, NCAVES Project
37India Assessment 2019 (india_assessment_2019.pdf) – MoSPI National SEEA-EA Assessment.
38https://www.mospi.gov.in/sites/default/files/publication_reports/Green_National_Accouts_in_India_1may13.pdf
39https://wgbis.ces.iisc.ac.in/energy/NCAVES/IISc_Ecosystemservices_2JUNE2022%5B2227%5D.pdf
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At the state level, ins�tu�onalising forest accoun�ng requires the adop�on of SEEA-
compliant templates for both physical and monetary valua�on of forests. States should 
build upon their forest working plans and build capacity of respec�ve departments for 
compiling forest accounts as per SEEA framework. States as well should focus on 
developing a phased roadmap to mainstream forest ecosystem accoun�ng by 
establishing regular forest extent, condi�on, and ecosystem service assessments, 
underpinned by robust GIS–MIS pla�orms for real-�me data integra�on and public 
repor�ng. Enhancing ins�tu�onal capacity through regular training and repor�ng, and 
integra�ng forest asset accounts into State Economic Surveys, will support evidence-
based policy decisions. States are also encouraged to align their forest data with 
na�onal Supply and Use frameworks, enabling the inclusion of forest services in 
broader economic assessments and suppor�ng ini�a�ves for valua�on of forest asset.

India is well-posi�oned to lead in integra�ng environmental values into economic 
policy through the SEEA framework, with a focus on forest ecosystems. By 
strengthening ins�tu�ons, improving data infrastructure, and mainstreaming 
valua�on methods, forest accoun�ng can become a powerful tool for sustainable 
development. Embedding these accounts into laws, budgets, and planning documents 
will ensure long-term ecological and economic gains. Con�nued investment in 
capacity-building and innova�on will be essen�al. With coordinated efforts, India can 
align its forest governance with climate and biodiversity goals, securing benefits for 
both nature and people.
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Annexure-1
A Comprehensive 
Overview of Forest

Resource Accounting
within the SEEA 

Central framework
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KEY
MESSAGES

The  is a multipurpose system SEEA Central Framework
designed to describe interactions between the economy 
and the environment, as well as to measure stocks and 
changes in environmental assets.  The Framework 
measures (a) physical flows of materials and energy, (b) 
stocks and changes of environmental assets, and (c) 
economic activities related to the environment. These are 
translated into Supply and Use tables, Asset accounts for 
individual environmental asset and Functional accounts in 
physical and monetary terms, with well-defined 
boundaries to ensure consistency over time and between 
countries.

Physical asset accounts describe how to measure and 
record the physical stocks and changes of forests and 
other wooded land. It details the classification, boundaries, 
and types of changes (such as natural growth, removals, or 
losses) necessary for comprehensive forest asset 
accounting and specifically for timber resources as well.

The Monetary Supply and Use Tables (MSUT) and 
Physical Supply and Use Tables (PSUT) are key tools in the 
SEEA for recording the flows of products and natural 
inputs within the economy and between the economy and 
the environment. While MSUTs record these flows in 
monetary terms, PSUTs capture them in physical units.

This is an international framework which can be modified 
in national context as per availability of indicators and 
data.
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This chapter is based on the report of UN’s System of Environmental-Economic 
Accoun�ng Central Framework (SEEA CF), which is an interna�onal standard for 
integra�ng environmental informa�on-like natural resources-with economic data. 
SEEA CF helps track how resources such as forests contribute to the economy and how 
they change over �me. For our report, we have focused specifically on the forest-
related components of this framework. It explains how to record and monitor changes 
in forest resources-like forest area and �mber in physical terms (such as hectares or 
cubic meters) and monetary terms (like rupees). These changes include natural 
growth, harves�ng, plan�ng, and losses due to damage or land use change. This 
chapter provide the framework men�oned for compila�on of forest accoun�ng as per 
SEEA CF.

A1.1 The Central Framework organizes and integrates the informa�on on the various 
stocks and flows of the economy and the environment in a series of tables and 
accounts. The Central Framework comprises the following types of tables and 
accounts:

(a) Supply and use tables in physical and monetary terms showing flow of natural 
inputs, products and residuals;

(b) Asset accounts for individual environmental assets in physical and monetary terms 
showing the stock of environmental assets at the beginning and the end of each 
accoun�ng period and the changes in the stock; 

(c) A sequence of economic accounts highligh�ng deple�on-adjusted economic 
aggregates;

(d) Func�onal accounts recording transac�ons and other informa�on about economic 
ac�vi�es undertaken for environmental purposes. The analysis of these data can also 
be extended by linking the tables and accounts to relevant employment, demographic 
and social informa�on.
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40This chapter has been reproduced from the System of Environmental-Economic Accounting 2012—Central Framework (SEEA-CF), as provided in the official 
United Nations document (United Nations et al., 2014). The structure, definitions, and much of the explanatory content have been directly drawn from this 
source, with modifications to reflect the specific context of forest resources. For the original framework and a comprehensive account of the methodologies, 
please refer tohttps://seea.un.org/content/seea-central-framework.
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A1.2 The strength of the Central Framework stems from its consistent applica�on of 
defini�ons and classifica�ons for stocks, flows and economic units across different 
types of environmental assets and different environmental dimensions (e.g., across 
water and energy). Addi�onal strength is derived from the consistent applica�on of 
these various defini�ons and classifica�ons in physical and monetary terms, as well as 
from their consistency with the same defini�on and classifica�ons used in the SNA and 

41economic sta�s�cs. Readers are encouraged to refer to chapter 1 of the 2014 SEEA-CF .

A1.3 The recording of accoun�ng entries requires the use of a consistent set of 
accoun�ng rules and principles. Without them, related transac�ons and flows may be 
recorded on different bases, at different �mes and with different values, thus making 
accoun�ng and reconcilia�on difficult and the informa�on far less useful. The Central 
Framework follows the same accoun�ng rules and principles as the SNA. The present 
sec�on introduces the rules and principles of greatest relevance. Readers are 

41encouraged to refer to chapter 2 of the 2014 SEEA-CF .

 • Double- and quadruple-entry accoun�ng: A key feature of accoun�ng is the 
consistency that is applied in the recording of transac�ons between different economic 
units.

 • Time of recording: One requirement of the double- and quadruple-entry 
accoun�ng principles is that transac�ons and other flows must be recorded as 
occurring at the same point in �me in the various accounts for both units involved.

 • Units of measurement accoun�ng structure: For accounts compiled in 
monetary terms, all entries in the accounts must be measured in terms of money and 
therefore the components from which the entries are built up must be measured in 
terms of money. For accounts compiled in physical terms, the unit of measurement will 
vary depending on the type of asset concerned. A common principle is that within a 
single account in physical terms only one unit of measurement should be used so that 
aggrega�on and reconcilia�on is possible across all accoun�ng entries.

Accoun�ng rules and principles
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41https://seea.un.org/sites/seea.un.org/files/seea_cf_final_en.pdf.
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A1.4 Environmental assets are the naturally occurring living and non-living 
components of the Earth, together cons�tu�ng the biophysical environment, which 
may provide benefits to humanity. Although they are naturally occurring, 
many environmental assets are transformed 
to varying degrees by economic ac�vi�es. In 
the SEEA, environmental  assets are 
considered from two perspec�ves. In the 
Central Framework, the focus is on individual 
components of the environment that 
provide materials and space to all economic 
ac�vi�es. Examples include mineral and 
energy resources, �mber resources, water 
resources and land. In the SEEA-Central 
Framework, forests are classified primarily as a form of land cover, while forestry is 
iden�fied as a category of land use. Although forests are o�en seen predominantly in 
terms of their �mber resources, specifically, the volume of standing �mber, it is 
important to recognize that forests support the produc�on of wide range of products. 
Therefore, forests and �mber resources should not be regarded as interchangeable. 
Furthermore, �mber resources are not exclusively confined to forested areas; in many 
countries, other land cover types, such as other wooded lands, also contain �mber 
resources. In light of these dis�nc�ons and the Central Framework’s emphasis on a 
resource-based perspec�ve for environmental assets, forests are incorporated as a 
subcategory under land, with �mber resources on these lands recognized as a dis�nct 
category of environmental asset.

 •  Valua�on at market prices: For accounts in monetary terms, the ques�on of 
valua�on is central. In the SEEA, as in the SNA, the values reflected in the accounts are, 
in principle, the current transac�on values or market prices for the associated goods, 
services, labour or assets that are exchanged.

SEEA-CF: forest asset account- 
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Scope of the forest and other wooded land account

Forest land

Naturally regenerated
forest Planted forest

Primary 
forest

Other naturally
regenerated forest

trees established through
planting and/or deliberate

seeding
Native species, where
there are no clearly

visible indications of human
activities and the ecological

processes are not

Clearly visible
indications of
human activity
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A1.5 A physical asset account for forests is presented in below table. It shows the 
opening and closing stock by area and changes in the area of forest and other wooded 
land. The area of forest and other wooded land should be measured inclusive of 
relevant access roads, rivers and streams. 

 represents an increase in the stock of forest and other • Afforesta�on 
wooded land either due to the establishment of new forest on land that was previously 
not classified as forest land, or as a result of silvicultural measures such as plan�ng and 
seeding. In par�cular, land previously classified as other wooded land may be 
converted to forest land as a result of silvicultural measures.

 • Natural expansion is an increase in area resul�ng from natural seeding, 
sprou�ng, suckering or layering. Where the expansion is into the area of another type 
of forest or other wooded land (e.g., natural expansion of other naturally regenerated 
forest into other wooded land), a corresponding entry for natural regression should be 
recorded.

 • Deforesta�on represents a decrease in the stock of forest and other 
wooded land due to the complete loss of tree cover and transfer of forest land to other 
uses (e.g., use as agricultural land, land under buildings or roads) or to no iden�fiable 
use. Removals of standing �mber do not lead to decreases in forest and other wooded 
land if the use of the land does not change a�er felling.

  should be recorded when the stock of forest and other • Natural regression
wooded land reduces for natural reasons. An entry for natural regression should be 
recorded together with an entry for natural expansion when there are natural changes 
in the areas of different types of forest and other wooded land (e.g., natural expansion 
of other naturally regenerated forest into other wooded land-i.e., a natural regression 
of other wooded land).

A physical asset account of forest and other wooded land (hectares)
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Table A1.1: Sample table for physical asset account for forest and other wooded land

Monetary asset account for forest and other wooded land (currency units)
A1.6 Generally monetary asset accounts for forest and other wooded land are not 
separately described but are covered as part of the monetary asset accounts for land 
use.

Table A1.2: Sample table for monetary asset account for different type of land use 

Opening value of stock of land 

Agriculture Forestry Land use for 
aquaculture

Use of built-
up and 

related areas

Land used for 
maintenance and 

restoration of 
environmental 

functions

Other 
uses of 

land 
n.e.c

Land 
not in 

use 

Inland
water 

Additions to stock

Acquisitions of land 

Reclassifications

Total additions to stock

Reductions in stock

Disposals of land

Reclassifications

Total reductions in stock

Revaluations
Closing value of stock of land

Total 

Type of Land Use

Opening stock of forest and other wooded land 

Total of forest and other wooded land 

Primary 
forest 

Other naturally 
regenerated 

forest 

Planted 
forest 

Other 
wooded 

land 
Total 

Additions to stock

-Afforestation 

-Natural expansion 

Total additions to stock

-Reductions in stock

-Deforestation 

Natural regression 

Total reductions in stock

Closing stock of forest and other wooded land
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A1.7 The physical asset account for �mber resources records the volume of �mber 
resources at the beginning and end of an accoun�ng period and the change in this stock 
over the accoun�ng period of par�cular interest is the analysis of the natural growth of 
�mber resources compared with the removals. A basic structure for a physical asset 
account for �mber resources is presented in below table- 

Physical asset accounts for �mber resources

Table A1.3: Framework for Physical Asset Account for Forest Resource: Timber

Cultivated timber 
resources 

Natural timber 
resources 

Type of timber resource 

Available for wood 
supply 

Not available for 
wood supply

Opening stock of timber resources 

Additions to stock

Natural growth

Reclassifications 

Total additions to stock

Reductions in stock

Removals 

Felling residues

Natural losses

Catastrophic losses

Reclassifications 

Total reductions in stock

Closing stock of timber resources 

Supplementary information 
Fellings 
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A1.8 The asset account should dis�nguish between the types of �mber resource, most 
importantly between cul�vated �mber resources and natural �mber resources. For 
natural �mber resources, a dis�nc�on should be made between those �mber 
resources available for wood supply and those not available for wood supply, so as to 
ensure that the different scopes of the asset accounts in physical and monetary terms 
can be reconciled. Depending on the purpose of analysis and available data, accounts 
by species of tree may be compiled.

Addi�ons to the stock

 • The stock of �mber resources will increase due to natural growth. This is 
measured in terms of the gross annual increment, i.e., the volume of increment over 
the reference period of all trees with no minimum diameter. 
 • Increases in the area of forest land, other wooded land and other areas of 
land that lead to increases in the volume of available �mber resources should, be 
recorded as reclassifica�ons. Reclassifica�ons may also occur as a result of changes in 
management prac�ce that shi� �mber resources from cul�vated to natural or vice 
versa.

Reduc�ons in the stock

• The stock of �mber resources will decrease over an accoun�ng period through 
the removal of �mber resources and natural losses.  Removals are es�mated as the 
volume of �mber resources removed from forest land, other wooded land and other 
land areas during the accoun�ng period. They include removals of trees felled in earlier 
periods and the removal of trees killed or damaged by natural causes. Removals may be 
recorded by type of product (e.g., industrial roundwood or fuelwood) or by species of 
tree (e.g., coniferous or broadleaved). 
• Felling residues are associated with the fact that, at the �me of felling, a certain 
volume of �mber resources is ro�en, damaged or in excess in terms of the size 
requirements. Felling residues exclude small branches and other parts of the tree that 
are also excluded from the scope of �mber resources. Es�mates of felling residues may 
also provide important informa�on on the nature of forestry prac�ce.
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• Natural losses are the losses to the growing stock (i.e., living, standing trees) 
during an accoun�ng period due to mortality from causes other than felling. Examples 
include losses due to natural mortality, insect a�ack, fire, wind throw or other physical 
damages. Natural losses should include only those losses that can be reasonably 
expected when considering the �mber resources as a whole. 
• Catastrophic losses should be recorded when there are excep�onal and 
significant losses of �mber resources due to natural causes. Catastrophic losses should 
be recorded only when there is no possibility that the �mber resource can be removed. 
• Fellings: Annual fellings are equal to the volume of �mber resources that is felled 
during an accoun�ng period. Fellings include silvicultural and pre-commercial thinning 
and cleanings. Where available, es�mates of the volume of fellings may be added as 
supplementary informa�on in the physical asset account.

• Monetary asset accounts for �mber resources consist in measuring the value of 
the opening and closing stock of �mber resources and the changes in the value of the 
stock over an accoun�ng period. The monetary asset account for �mber resources is 
presented in below table.  Most of the changes in the stock relate directly to changes 
recorded in the physical asset account; but there are also entries rela�ng to the 
revalua�on of �mber resources, which are recorded when the prices for �mber change 
during an accoun�ng period.
• It may be that not all �mber resources are available for harvest because of forest 
legisla�on and/or for environmental and economic reasons. It is recommended that 
the volume of �mber resources that cannot be harvested be separately iden�fied and 
not form a part of the overall calcula�ons of the value of �mber resources. 
• Es�mates are made for the value of natural growth and the value of removals. 
For Cul�vated �mber resources, the natural growth are considered an increase in 
inventories and the removal of trees is treated as a decrease in inventories. Following 
the SNA, only the change in inventories would normally be recorded, but the entries are 
recorded on a gross basis in the SEEA.
• For natural �mber resources, the natural growth is not considered an increase in 
Inventories, since the growth in the trees are not considered to be part of a produc�on 
process. The removal of the �mber resources represents the point at which the �mber 
resources enter the economy and output is recorded at that point.

Monetary asset accounts for �mber resources
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Table A1.4: Monetary asset account for �mber resources (currency units)

Cultivated timber 
resources 

Natural timber 
resources (Available 

for wood supply 
Total

Opening stock of timber resources 

Additions to stock

Natural growth

Reclassifications 

Total additions to stock

Reductions in stock

Removals 

Felling residues

Natural losses

Catastrophic losses

Reclassifications 

Total reductions in stock

Revaluations

Closing stock of timber resources 

Type of timber resource 
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A1.9 Resource rent on �mber resources can be derived as the gross opera�ng surplus 
from the harvest of �mber resources (a�er taking into account specific taxes and 
subsidies) less the value of the user costs of produced assets used in the harves�ng 
process. Defined in this way, the resource rent will implicitly include a share that should 
be a�ributed to the land on which the �mber stands.  Resource rent can be es�mated 
more directly by using es�mates of the stumpage price, which is the amount paid per 
cubic metre of �mber by the harvester to the owner of the �mber resources. Where 
�mber resources are sold prior to felling, relevant contract prices may also be used, 
with appropriate adjustments for the scope and coverage of the prices to align them 
with the concept of resource rent.

Valuing the stock of �mber resources



Valua�on of removals, natural growth, deple�on and other flows

• In general terms, the valua�on of flows of �mber resources (including removals, 
natural growth, deple�on and other flows) should be undertaken using the same in situ 
resource prices underlying the valua�on of the opening and closing stock 
of �mber resources. With respect to catastrophic 
losses, for example, due to wind throw or forest 
fire, when a catastrophic event does not fully 
destroy the wood, it is necessary to take into 
account the value of the wood that will be 
salvaged. Prices may rise following destruc�on 
of �mber resources due to fire or they may fall if 
trees are killed but not destroyed in storms. The 
price changes will reflect the changes in the 
pa�ern of �mber available to be supplied. Further, the stumpage value of the salvaged 
�mber has to be accounted for in the value of the stock for the period un�l its removal 
from the forest, which, in some cases, may take a number of years.

• Other changes that affect the value of stocks of standing �mber as a resource for 
the logging industry are changes in use or status, for example, when forests are 
protected and logging is prohibited. In this case, the value of the standing �mber, in 
terms of income from the sale of �mber resources, is reduced to zero.
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A1.10 The integra�on of supply and use tables in physical and monetary terms centres 
on the use of common classifica�ons and terminology for the measurement of flows of 
products and the use of common boundaries between the economy and the 
environment. Consequently, flows recorded in monetary terms that focus on the 
exchanges of products between economic units are, in broad terms, the same set of 
flows of products measured in physical terms. Physical flows of natural input and 
residuals are not available in monetary terms but, since the measurement boundaries 
for these flows are aligned with measurement boundaries for product flows, the 
addi�on of natural input and residual flows in the supply and use table framework does 
not compromise the recording of flows rela�ng to products.

Integra�on of supply and use tables in physical and monetary terms 



A1.11 The alignment of supply and use tables in physical and monetary terms is shown 
in below table. The key areas of integra�on are the use of the same classifica�ons for 
industries and products and the use of common groupings of economic units: 
enterprises (represented by industries), households and the rest of the world.
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Table A1.5: Supply and Use Tables in physical and monetary terms
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Use table in physical terms

Note: Dark grey cells are null by defini�on



A1.12 The integra�on of informa�on from asset accounts and supply and use tables is 
of par�cular relevance in the analysis of natural resources. For example, the 
assessment of the stock of fish resources will focus not only on extrac�ons of fish 
rela�ve to the available stock but also on the rela�onship between the extrac�on and 
other flows. Thus, there will be interest in so-called forward linkages which consider the 
extrac�on of fish in rela�on to the supply and use of fish products in the economy and 
associated interna�onal trade in fish products. Moreover, there will be interest in 
backward linkages for understanding the produc�on processes associated with 
cul�vated or natural fish resources, investment in boats and fishing gear by the fishing 
operators, and the extent of expenditure on resource management associated with 
fisheries. The integra�on of data from asset accounts and supply and use tables can 
provide informa�on needed to examine these types of linkages. Similar considera�ons 
are relevant in the analysis of other natural resources. 

A1.13 Asset accounts present informa�on on the stock of environmental assets at the 
beginning and end of an accoun�ng period and on the changes in the stock over the 
period. The changes may be of many types. They may be due to economic ac�vity (e.g., 
extrac�on of natural resources) or to natural flows (e.g., losses of environmental assets 
following natural disasters). 

A1.14 The rela�onship between these flows and the flows recorded in the supply and 
use tables is shown in below table. Changes due to economic ac�vity are recorded 
consistently in both the asset accounts and the supply and use tables, since extrac�on 
represents both a reduc�on in stock (an asset account entry) and a use of natural inputs 
(an entry in the physical supply and use table). For environmental assets, this 
consistency is ensured by defining individual natural resources for the purposes of 
asset accoun�ng in the same way as natural resource inputs in the physical supply and 
use table.

Integra�on of asset accounts and supply and use tables 
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Table A1.6: Connec�ons between supply and use tables and asset accounts

Note: Dark grey cells are null by definition. Blank cells may contain relevant flows
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Annexure-2
Forest Accounting

in the SEEA- Ecosystem 
Accounting

Framework: Concepts
and Overview
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KEY
MESSAGES

The SEEA Ecosystem Accounting (SEEA EA) framework 
provides a structured approach to integrating data on 
ecosystem extent, condition, and services with established 
economic accounts.

Unlike the traditional SEEA CF, which primarily focuses 
individual assets such as timber and carbon, SEEA EA 
includes the ecosystem services and the overall condition 
of ecosystems, including their ecological functions and any 
changes over time as well.

The Ecosystem Extent Account for forest records the total 
area of forest ecosystems, while the Ecosystem Condition 
Account assesses their ecological health through 
indicators such as biodiversity and soil quality.

Ecosystem Services Accounts for forest capture the full 
spectrum of benefits provided by forests including 
provisioning, regulating, and cultural services, quantifying 
these in both physical and monetary terms.

Through this holistic focus on biophysical measurement 
and monetary valuation, SEEA EA faci l i tates a 
comprehensive assessment of the total value and 
sustained contributions of forests to society.

This is an international framework which can be modified 
in national context as per availability of indicators and 
data.
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This chapter is based on the report of SEEA Ecosystem Accoun�ng (SEEA-EA) 
framework, a global approach developed by the UN to measure how ecosystems-like 
forests-contribute to human well-being and the economy. Unlike the SEEA Central 
Framework (SEEA-CF), which focuses on individual natural resources (like �mber or 
minerals) in terms of their quan�ty and monetary value, SEEA-EA looks at the 
ecosystem as a whole, including the condi�on of the environment and the services it 
provides. For our report, we have iden�fied and refined the forest-related elements of 
the SEEA-EA report and provided sample framework for ecosystem accoun�ng focused 
specifically on forests, which includes tracking changes in forest area, natural 
regenera�on, deforesta�on, and the condi�on of forest ecosystems. This framework 
supports be�er integra�on of forest health and ecosystem services.

A2.1 Ecosystems are a dynamic complex of plant, animal and microorganism 
communi�es and their non-living environment interac�ng as a func�onal unit.  
Examples are terrestrial ecosystems (e.g., forests and wetlands) and marine 
ecosystems. O�en, there are interac�ons between different ecosystems at local and 
global levels.

A2.2 Ecosystems contribute to the genera�on of a variety of goods and services upon 
which people depend. These contribu�ons are known as ecosystem services. Single 
ecosystems will usually generate a number of different ecosystem services. In general 
terms, the capacity of an ecosystem to provide services depends on the area covered 
(its extent) and the condi�on (its quality). This capacity is modified both posi�vely and 
nega�vely through human behaviour. Commonly, through land-use conversion (e.g., 
conversion of forests to cropland), certain types of ecosystems are modified or 
replaced, which leads to the supply of a different basket of ecosystem services.

A2.3 SEEA Ecosystem Accoun�ng has a dis�nct perspec�ve on the measurement of 
environmental assets. In both the SEEA Central Framework and SEEA Ecosystem 
Accoun�ng, environmental assets are defined broadly as “the naturally occurring living 
and non-living components of the Earth, together cons�tu�ng the biophysical 

42SEEA Ecosystem Accoun�ng (SEEA EA) and Forest  
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42This chapter has been reproduced from the System of Environmental-Economic Accounting – Ecosystem Accounting (SEEA EA), as provided in the official 
United Nations document (United Nations et al., 2024). The structure, definitions, and substantial portions of the explanatory content have been directly 
drawn from this authoritative source, with select modifications to contextualize the material for specific applications or to address forest ecosystem 
considerations. For the original framework and comprehensive methodological guidance, please refer tohttps://seea.un.org/ecosystem-accounting
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environment, which may provide benefits to humanity”. However, for measurement 
purposes, environmental assets are considered from two complementary 
perspec�ves. In the SEEA Central Framework, the perspec�ve for measurement 
purposes is on “individual” environmental assets, such as �mber resources, land, 
mineral and energy resources, and water resources

A2.4 In contrast, in SEEA Ecosystem Accoun�ng, the perspec�ve is on ecosystems. This 
approach assesses how different individual environmental assets interact as part of 
natural processes within a spa�al area to provide a range of services for economic and 
other human ac�vity. Ecosystem assets are thus environmental assets as viewed from a 
systems perspec�ve.

A2.5 Since not all individual environmental assets func�on within ecosystems, notably 
mineral and energy resources, a complete accoun�ng for environmental assets 
requires both the SEEA Central Framework and SEEA Ecosystem Accoun�ng. 

A2.6 Ecosystem condi�on reflects the overall quality of an ecosystem asset in terms of 
its characteris�cs. The assessment of ecosystem condi�on involves two dis�nct stages 
of measurement with reference to both the quan�ty and the quality aspects of the 
characteris�cs of the ecosystem asset. In the first stage, it is necessary to select 
appropriate characteris�cs and associated indicators of changes in those 
characteris�cs. The selec�on of characteris�cs and Principles of ecosystem accoun�ng 
associated indicators should be carried out on a scien�fic basis so that there is an 
assessment of the ongoing func�oning, resilience and integrity of the ecosystem asset. 
Thus, movements of the indicators should be responsive to changes in the func�oning 
and integrity of the ecosystem as a whole.

A2.7 Ecosystem extent refers to the size of an ecosystem asset. For ecosystem assets, 
the concept of extent is generally measured in terms of surface area, for example, 
hectares of a land-cover type. Where there is a mix of land covers within an ecosystem 
asset (e.g., a river basin or a mixed agricultural landscape), ecosystem extent may be 
reflected in the propor�on of different types of land cover. Changes in the propor�ons 
of different land covers within a defined spa�al area may be important indicators of 
changes in ecosystem assets.
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A2.8 For a given ecosystem or group of ecosystems, ecosystem accoun�ng considers 
the capacity of living components within their non-living environment to work together 
to generate flows known as ecosystem services. Ecosystem services are the 
contribu�ons of ecosystems to benefits used in economic and other human ac�vity. 
Ecosystem services, which are supplied in many ways and vary from ecosystem to 
ecosystem, may be divided into three groups:

  It represent the material and energy contribu�ons (a) Provisioning services:
generated by or in an ecosystem, for example, provision of �mber from forests, fishes 
or plants with pharmaceu�cal proper�es.

 (b) Regula�ng services:  It results from the capacity of ecosystems to regulate 
climate, hydrologic and biochemical cycles, Earth surface processes and a variety of 
biological processes. These services o�en have an important spa�al aspect. For 
instance, the flood control service of an upper watershed forest is relevant only in the 
flood zone downstream of the forest, service provided by forest when they act as a sink 
for carbon;

 (c) Cultural services: Cultural services, which are generated from the physical 
se�ngs, loca�ons or situa�ons that give rise to intellectual and symbolic benefits 
obtained by people from ecosystems through recrea�on, knowledge development, 
relaxa�on and spiritual reflec�on. This may involve actual visits to an area, enjoying the 
ecosystem indirectly (e.g., through nature movies) or the sa�sfac�on gained from 
knowing that an ecosystem containing important biodiversity or cultural monuments 
will be preserved.

A2.9 Generally, provisioning services are related to the material benefits of 
environmental assets, whereas the other types of ecosystem services are related to the 
non-material benefits of environmental assets.
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A2.10 Length of the accoun�ng period and frequency of accounts: In economic 
accoun�ng, there are clear standards concerning the �me at which transac�ons and 
other flows should be recorded and the length of the accoun�ng period. The standard 
accoun�ng period in economic accounts is one year. This length of �me sa�sfies many 
analy�cal requirements although, o�en, quarterly accounts are also compiled.

A2.11 Time of recording: The general na�onal accoun�ng requirement is that 
transac�ons and other flows must be recorded as occurring at the same point in �me in 
the various accounts for both units involved. In respect of ecosystem services, this 
implies that the supply of ecosystem services must be recorded in the same accoun�ng 
period as that in which the use of those services is recorded. It is to be noted that the 
�ming of the transac�on may be different from �ming with respect to when an ul�mate 
benefit is received.

A2.12 Measures of ecosystem assets should be related to the opening and closing dates 
of the accoun�ng period. If informa�on available for the purposes of compiling 
accounts for ecosystem assets does not pertain directly to those dates, then 
adjustments to the available data may be required and in making such adjustments, an 
understanding of relevant shorter seasonal and longer natural cycles would be 
required. 

A2.13 Units of measurement: In the measurement of stocks, entries relate to a 
measurement unit (e.g. total area or total volume) at a point in �me. In the 
measurement of flows, entries relate to a measurement unit per unit of �me (e.g. cubic 
metres per year). The unit of �me that is appropriate will depend on the selected length 
of the accoun�ng period. 

 • For accounts compiled in monetary terms, all entries in the accounts must 
be measured in currency units. 

 • For accounts compiled in physical terms, the units of measurement will 
vary and will depend on the account and the relevant variable. 
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 • In ecosystem condi�on accounts, the use of different measurement units 
for each characteris�c and associated variable is likely. Through normaliza�on using 
reference levels and reference condi�ons, the variables can be compared with each 
other. 

 • In ecosystem services flow accounts in physical terms, different ecosystem 
services are recorded in different measurement units. Given the structure of these flow 
accounts, it is possible to aggregate across columns for a single service to provide an 
es�mate of total supply or total use of that service. However, it is not possible to 
aggregate across different ecosystem services, that is over rows, to present total supply 
or use of ecosystem services for an ecosystem type or type of economic unit. 
Depending on the analy�cal purpose, this would be one mo�va�on for the use of a 
standard money metric. 

 • In measuring supply and use, it is fundamental that the same 
measurement unit be applied for both supply and use of a single ecosystem service in 
physical terms. Thus, if the supply of a service is measured in tons per year, then the use 
of that service must also be measured in tons per year. This permits the balancing of 
supply and use for individual ecosystem services and the related reconcilia�on. 

A2.14 the five accounts within the SEEA Ecosystem accoun�ng system which are 
strongly interconnected and provide a comprehensive and coherent view of 
ecosystems. There is no single, all-encompassing ecosystem account, and, while SEEA 
EA has been designed as a system of integrated accounts, each account has merit in its 
own right and is a source of valuable informa�on. In SEEA EA, ecosystem type reference 
classifica�on based on IUCN GET. Forest Area is covered under ‘Terrestrial’ realm, and 
T1 (Tropical-subtropical forests), T2(Temperate-boreal forests & woodlands) and 
T3(Shrublands & shrubby woodlands) Biome.
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Ecosystem Accounts 
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Physical accounts
Monetary accounts

Ecosystem
services

flow
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flow
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and change in stocks

Ecosystem
extent

Ecosystem
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Table A2.1: ecosystem extent accounts (units of area)

The present table provides an indica�ve structure with respect to the set of ecosystem types. 
Compila�on requires the use of na�onally selected ecosystem types.

Opening 
extent

T1 Tropical-subtropical 
forests  

Terrestrial

T1.1 T1.2 T1.3 T1.4 T2.1 T2.2 … T2.6 T3.1 … T3.4

T2 Temperate-boreal forests
and woodlands 

T3 Shrublands and
shrubby woodlands

Tro
pi

ca
l/s

ub
tro

pi
ca

l
lo

wl
an

d 
ra

inf
or

es
ts 

Tro
pi

ca
l/s

ub
tro

pi
ca

l d
ry

fo
re

sts
 an

d 
sc

ru
bs

 

Tro
pi

ca
l/s

ub
tro

pi
ca

l
m

on
-ta

ne
 ra

inf
or

es
ts 

Tro
pi

ca
l h

ea
lth

 fo
re

sts
 

Bo
re

al 
an

d 
te

m
pe

ra
te

m
on

-ta
ne

 fo
re

sts
an

d 
wo

od
lan

ds
 

De
cid

uo
us

 te
m

pe
ra

te
fo

re
sts

 

… …

te
m

pe
ra

te
 p

yr
ic 

sc
ler

op
hy

ll 
fo

re
sts

 an
d 

wo
od

lan
ds

 

Se
as

on
all

y d
ry

tro
pi

ca
l s

hr
ub

lan
ds

 

 Yo
un

g 
ro

ck
y p

av
em

en
ts,

lav
a fl

ow
s a

nd
 sc

re
es

Additions to
extent

Managed
expansion

Unmanaged 
expansion 

Reduction in
extent

Managed 
reductions

Unmanaged 
reductions

Net change
in extent 

Closing
extent

111 Volume-l



A2.15 Relevant accoun�ng entries are:

 • Opening extent and closing extent, which represent the total area of ecosystem 
assets for a given ecosystem type at the beginning and end of an accoun�ng period, 
generally one year 

 • Addi�ons to extent, which represent increases in the area of an ecosystem 
type. Where possible, to support understanding of the nature of the addi�ons and 
possible policy responses, addi�ons to extent should be separated into managed 
expansions and unmanaged expansions. Specifically:

 – Managed expansions represent an increase in the area of an ecosystem type 
due to direct human ac�vity in the ecosystem, including the unplanned effects of such 
ac�vity. Examples include the conversion of forests to cul�vated land and land 
reclama�on work in coastal areas. Human ac�vity may also create new areas of more 
natural ecosystem types, for example, through the reforesta�on of cul�vated areas.

 – Unmanaged expansions represent an increase in area of an ecosystem type 
resul�ng from natural processes, including seeding, sprou�ng, suckering or layering. 
Unmanaged expansion can be influenced by human ac�vity, for example, the 
expansion of deserts due to the effects of climate change, or can result from 
abandonment of land by people. 

 • Reduc�ons in extent represent decreases in the area of an ecosystem type. 
Where possible, to support understanding of the nature of the reduc�ons and possible 
policy responses, reduc�ons in extent should be separated into managed reduc�ons 
and unmanaged reduc�ons. Specifically:

 – Managed reduc�ons represent a decrease in the area of an ecosystem type due 
to direct human ac�vity in the ecosystem, including the unplanned effects of such 
ac�vity, or cases where the ac�vity may be illegal. Examples include deforesta�on and 
increase in urban areas.
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 – Unmanaged reduc�ons represent a decrease in area of an ecosystem type 
associated with natural processes. Unmanaged reduc�ons can be influenced by human 
ac�vity, for example, the loss of coral reefs due to the effects of climate change, or can 
result from abandonment of land by people.

A2.16 Through use of spa�ally detailed data and by comparing maps from two periods 
to compile an ecosystem type change matrix, addi�onal details on the nature of 
ecosystem conversions may be obtained. The ecosystem type change matrix set out in 
table shows the area of different ecosystem types at the beginning of the accoun�ng 
period (opening extent); the increases and decreases in this area 
according to the ecosystem type it was 
converted from (in the case of increases) or 
the ecosystem type it was converted to (in the 
case of decreases); and, finally, the area 
covered by different ecosystem types at the 
end of the accoun�ng period (closing extent). 
It is assumed here that the total area of the 
Ec o sy ste m  A c c o u n � n g  A re a ( EA A )  i s 
unchanged between the two points in �me. 
Where the EAA has changed in size, a choice will need to be made regarding which point 
in �me should be used to define the total area for comparison. The default op�on is to 
choose the EAA with the smaller area since only this EAA will include areas present in 
both �me periods and will therefore provide complete data coverage for two points in 
�me.

Ecosystem type change matrix
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Table A2.2: Ecosystem type change matrix 
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A2.17 There is a general ambi�on to link environmental data to measures of economic 
ac�vity across all SEEA accounts. In the context of the ecosystem extent accounts, a 
primary means of achieving this aim is through linkage of data on ecosystem extent by 
ecosystem type with data on the economic owners or managers of the ecosystem 
assets. Data on economic owners may be categorized by ins�tu�onal sector following 
the classes in the 2008 SNA such as non-financial corpora�ons, general government 
and households. Such a classifica�on is most relevant for understanding the owner ship 
and financing context. In some cases, there may be par�cular interest in iden�fying 
ecosystem areas (and the different ecosystem types) that are under common 
ownership or under the control of indigenous peoples.

A2.18 Below Table presents a cross-classifica�on of ecosystem assets. The columns 
display data on ecosystem type and the rows display data on types of economic units for 
a single point in �me, for example, the closing of the accoun�ng period. The classes of 
economic units shown in the table reflect a produc�on or management perspec�ve 
and industrial categories are prominent. An alterna�ve set of categories reflec�ng 
economic ownership by ins�tu�onal sector (e.g. non-financial corpora�ons, financial 
corpora�ons, general government, households) may also be developed. Extent data 
classified by economic use and ownership should be maintained as dis�nct data layers 
and cross-tabulated or mapped when required

A2.19 The structural informa�on on the links between ecosystem assets and economic 
units such as presented in below table also provides the basis for crea�ng links between 
economic units and data from other ecosystem accounts, in par�cular ecosystem 
services flow accounts.

Linking extent accounts and economic data
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Table A2.3: Linking extent account and economic data for forest related ecosystem 
types
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A2.20 Ecosystem condi�on variables are quan�ta�ve metrics describing individual 
characteris�cs of an ecosystem asset. A single characteris�c can have several 
associated variables, which may be complementary or overlapping. Variables differ 
from characteris�cs (even if the same descriptor is applied to them) since they are 
clearly and unambiguously defined (through measurement instruc�ons, formulae, 
etc.) and are associated with well-defined units of measurement of quan�ty or quality. 
Examples of variables include number of bird species, tree coverage (percentage) and 
turbidity (measured in nephelometric turbidity units (NTUs)).

A2.21 Physical state characteris�cs (class A1) include the physical descriptors of the 
abio�c components of the ecosystem (soil, water, air).

A2.22 Chemical state characteris�cs (class A2) include descriptors of the chemical 
composi�on of the abio�c ecosystem components. This typically involves a focus on 
the accumulated stocks of pollutants or nutrients in soil, water or air.

A2.23 Composi�onal state characteris�cs (class B1) include a broad range of “typical” 
biodiversity characteris�cs that describe the composi�on of ecological communi�es 
from a bio�c perspec�ve.

A2.24 Structural state characteris�cs (class B2) include characteris�cs focused 
primarily on the vegeta�on and biomass of ecosystems that reflect the amount of local 
living and dead plant ma�er.

A2.25 Func�onal state characteris�cs (class B3) include characteris�cs related to 
relevant ecosystem processes (e.g. frequency, intensity) that are not already covered 
by other ECT classes. Informa�on on the state of specific func�onal groups of species 
that perform ecosystem func�ons (e.g. producers, pollinators, nitrogen fixers, 
predators, decomposers) could be included here.

Ecosystem condi�on variable account
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A2.26 Landscape and seascape characteris�cs (class C1) include characteris�cs of eco 
system assets that are quan�fiable at larger (landscape, seascape) spa�al scales but 
have an influence on the local condi�on of ecosystems and can be a�ributed to 
individual ecosystem assets.

A2.27 In the structure of the ecosystem condi�on variable account, opening and 
closing entries are recorded for selected variables for an ecosystem type. The variables 
are grouped based on the Ecosystem Condi�on Topology (ECT).

A2.28 The structure of the ecosystem condi�on indicator account builds directly on the 
ecosystem condi�on variable account by rela�ng each variable to a reference level. 
Each variable is rescaled to a uniform dimension less scale [0, 1] using the variable’s 
reference level. The data in the indicator account allows descrip�ons of trends in 
condi�on to be interpreted rela�ve to an agreed reference condi�on based on 
ecosystem integrity. This allows for statements concerning whether, for a given 
variable, ecosystem condition can be considered high (close to the reference 
level) or low (distant from the reference level). The indicator account can be used 
to monitor and report change in values over time.

Table A2.4: Structure of the ecosystem condi�on variable account

Physical state 

Chemical state  

Compositional State 

Structural state 
Functional state 

Landscape/seascape
characteristics

SEEA Ecosystem
condition Typology

(ECT) class 

Variables Ecosystem type 

 Descriptor  Measurement unit  Opening value  Closing value  Change 

Variable 1
Variable 2
Variable 3
Variable 4
Variable 5
Variable 6
Variable 7

Variable 8
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Ecosystem condi�on indices

A2.29 The deriva�on of aggregate ecosystem condi�on indices is possible where there 
is interest in repor�ng on ecosystem condi�on at higher levels of aggrega�on than 
those presented in the ecosystem condi�on indicator account. The aggrega�on of 
ecosystem condi�on indicators aims towards genera�ng summarized informa�on from 
a large number of data points. This can be useful in communica�ng general trends.

A2.30 An ecosystem condi�on index is derived from a second aggrega�on step using 
the subindices for each ecosystem type (“mean values” approach). Table A2.7 presents 
the deriva�on of various condi�on indices using stylized indicator values. 

A2.31 An alternative method for presenting data of the aggregate indices is to 
record the areas of each ecosystem type that is covered by various ranges of 
ecosystem condition relative to the reference condition. For example, an account 
for the ecosystem type forests could show the total area of forest divided into 
low, medium or high condition areas presented in table A2.6. 

Table A2.5: Structure of the ecosystem condi�on indicator account

Indicators Variables values Reference level values Indicator values (rescaled)
Ecosystem type 

Compositional State 

Physical state 

Chemical state  

Structural state 
Functional state 

Landscape/seascape
characteristics

Variable 1
Variable 2
Variable 3
Variable 4
Variable 5
Variable 6
Variable 7

Variable 8

 Descriptor  

SEEA
Ecosystem Condition

Typology (ECT)
class

Measure-
ment
unit  

Opening
value  

Opening
value  

Closing
value  

Closing
value  

Change in
indicator 

Upper
level

(e.g. natural) 

Lower
level

(e.g. collapse) 
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Table A2.6: Ecosystem condi�on indices reported using discre�zed ranges area 
(percentage) in each range of condi�on

Indicators Ecosystem type 

Closing value  Opening value  
SEEA ecosystem

condition typology
(ECT) class Descriptor Indicator

weight

Physical state 

Chemical state  

Compositional 
State 

Structural state 
Functional state 

Landscape/seascape
characteristics

Ecosystem
condition index

Indicator 1
Indicator 2
Subindex

Subindex

Variable 3
Variable 4
Variable 5

Variable 6
Variable 7

Variable 8

Index

High HighMedium MediumLow Low
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Tables A2.6 and A2.7 present the deriva�on of ecosystem condi�on indices for one 
ecosystem type. For presenta�onal purposes, it may be appropriate to summarize the 
results for a number of ecosystem types in one table

The table A2.8 provide exhaus�ve list of condi�on indicators which can be used for 
deriva�on of aggregate ecosystem condi�on indices. It outlines the specific indicators 
used to assess ecosystem condi�on for various forest ecosystem, following the SEEA-EA 
Ecosystem Condi�on Typology. Each biome, such as tropical/sub-tropical forests, 
temperate-boreal forests, and shrublands, is evaluated across six key condi�on classes: 
physical, chemical, composi�onal,

Table A2.7: Ecosystem condi�on indices reported using rescaled indicator values 
(mean values approach)

Physical state 

Chemical state  
Total abiotic characteristics

Compositional State 

Structural state 
Functional state 
Total biotic characteristics
Landscape/seascape
characteristics

Ecosystem condition index

Indicators Ecosystem type 

Descriptor 

Indicator 1
Indicator 2
Index

Index

Indicator 3

Indicator 4
Indicator 5

Indicator 6
Indicator 7

Indicator 8

Index

Index value  Indicator value  

Close ValueOpening
value  

Opening
value  

Closing
value  

Indicator
weight  

SEEA
Ecosystem Condition

Typology (ECT)
class
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structural, func�onal, and landscape/seascape characteris�cs. For each class, relevant 
indicators are iden�fied (e.g., soil water availability, species richness, canopy structure, 
dry ma�er produc�vity, landscape connec�vity), tailored to the ecological features of 
the biome.

Table A2.8: Examples of condi�on variables for forest ecosystem

 

  

  

A2.32 The measurement of environmental pressures is o�en considered an indirect 
approach to measuring ecosystem condi�on (European Commission, 2016). An 
environmental pressure is a human-induced process that alters the condi�on of 
ecosystems (Maes and others, 2018). An important type of environmental pressure is 
overharves�ng, which can frequently be linked to environmental stocks (e.g. �mber 
stocks in forests or fish stocks in marine

Use of data on environmental pressures
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ecosystems). In this case, the associated ecosystem types can have a specific target 
ecosystem service (typically a provisioning service) and tradi�onal ecosystem 
management is aimed at maximizing the flows of that service (de Groot and others, 
2010). The intensity of these management ac�vi�es has been shown to exert strong 
influences on the supply of a broad range of services, extending well beyond the 
original target ecosystem service (Santos-Mar�n and others, 2019).

A2.33    Purpose of accoun�ng for ecosystem services

In the ecosystem accoun�ng framework, ecosystem services serve as the concept 
connec�ng ecosystem assets and the produc�on and consump�on ac�vity of 
businesses, households and governments. The measurement of ecosystem services is 
thus central to describing an integrated set of ecosystem accounts. An important 
feature of the ra�onale for accoun�ng for ecosystem services is that while much 
economic produc�on (for example, in agriculture, forestry and fisheries) uses inputs 
directly from ecosystems, those inputs (and any associated degrada�on) are not 
explicitly recorded in the na�onal accoun�ng framework. In ecosystem accoun�ng, 
ecosystem services are clearly differen�ated from the goods and services that are 
produced, that is to say, the ecosystem services are recorded as the contribu�ons of 
ecosystem assets to the produc�on of those goods and services. In effect, this approach 
extends supply chains and treats ecosystem assets as suppliers or producing units

A2.34   Concepts and principles in accoun�ng for ecosystem services

• Ecosystem service
Ecosystem services are the contribu�ons of ecosystems to the benefits that are used in 
economic and other human ac�vity. In ecosystem accoun�ng, ecosystem services are 
recorded as flows between ecosystem assets and economic units, where economic 
units encompass the various ins�tu�onal types included in the na�onal accounts, such 
as businesses, governments and households. 

Accoun�ng for ecosystem services
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• Benefits
Benefits are the goods and services that are ul�mately used and enjoyed by people and 
society. The use of the term “benefit” in ecosystem accoun�ng is derived from, but is 
applied more broadly than, the SNA defini�on of an economic benefit. In the 2008 SNA. 
Benefits are treated as either SNA benefits or non-SNA benefits. SNA benefits are goods 
and services that are included in the produc�on boundary of the SNA. Examples of SNA 
benefits include all food, water, energy, clothing, shelter and recrea�on services 
available for purchase. Non-SNA benefits are goods and services that are not included 
in the produc�on boundary of the SNA. Examples of non-SNA benefits include clean air 
and flood protec�on provided by ecosystems.

• Final and intermediate ecosystem services
Final ecosystem services are those ecosystem services in which the user of the service is 
an economic unit.  Intermediate services are those ecosystem services in which the 
user of the eco system services is an ecosystem asset and where there is a connec�on to 
the supply of final ecosystem services.

• Framing of contribu�ons to benefits from the environment
SEEA EA adopts a framing of contribu�ons 
from the environment that dis�nguishes (a) 
ecosystem services; (b) abio�c flows; and (c) 
spa�al func�ons, as shown in table below.
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India has published accounts 
for various environmental 
assets-forests, water, minerals, 
energy, and solid waste-and 
developed  monetary valua�ons for 
ecosystem services such as crop provisioning, 
�mber and non-�mber forest products, fish 
provisioning, carbon reten�on, nature-based 
tourism, and soil erosion preven�on.
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Table A2.9: Contribu�on and benefit of the Environment

This framing has the following key features: 

• Ecosystem services are dis�nct from abio�c flows, while both reflect contribu�ons 
from the environment. 

•  Ecosystem services are underpinned by various ecological characteris�cs and 
processes that involve both bio�c and abio�c components to varying degrees. Thus, 
ecosystem services encompass services that are both predominantly bio�c (e.g. air 
filtra�on services provided by forests) and predominantly abio�c (e.g. coastal 
protec�on services provided by sand dunes). Details of ecosystem services are given 
below:

Ecosystem services
      Provisioning services
      Regulating and maintenance services
      Cultural services

Abiotic flows

 Geophysical sources 
Flows related to geophysical processes including abstraction of water 
(including ground-water) and capture of wind, solar, tidal, geothermal and 
similar sources of energy.
  Geological resources 
Flows related to geological resources including extraction of fossil fuel, 
mineral, ores, sand and gravel

Flows related to the use of the environment as a location for transportation 
and movement and for buildings and structures

Flows related to the use of the environment as a sink for pollutants and waste 
(excluding the remediation of pollutants and wastes recorded as ecosystem 
services)

Spatial functions 

Framing of contributions to benefits from the environment

125 Volume-l



a. Provisioning services are those ecosystem services represen�ng the 
contribu�ons to benefits that are extracted or harvested from ecosystems. Examples of 
ecosystem service provided by forest are Timber and fuelwood, non-�mber forest 
products (e.g., fruits, medicinal plants), Freshwater (in watersheds) etc. 

b. Regula�ng and maintenance services are those ecosystem services result ing 
from the ability of ecosystems to regulate biological processes and to influence climate, 
hydrological and biochemical cycles and thereby maintain environmental condi�ons 
beneficial to individuals and society. Examples of ecosystem service provided by forest 
are Air purifica�on, Climate regula�on, Erosion control, Flood mi�ga�on etc. 

c. Cultural services are the experien�al and intangible services related to the 
perceived or actual quali�es of ecosystems whose existence and func�oning 
contribute to a range of cultural benefits. Examples of ecosystem service provided by 
forest are Recrea�on and tourism, Spiritual and religious values, Educa�onal and 
scien�fic knowledge etc. 

• Abio�c flows arise through the abstrac�on and extrac�on of resources, where a 
dis�nc�on is made between those flows related to geophysical sources (i.e. sources 
related to climate and the atmosphere) and those related to geological resources. 
Depending on the loca�on of the resources and the point of abstrac�on or extrac�on, 
geological resources may be a�ributed as flows from ecosystem assets (e.g. sand and 
gravel) or from deep geological resources. Examples of abio�c flows in forest 
ecosystems are water flow, nutrient cycling, carbon flow, energy flow, Soil erosion and 
sediment transport etc. Abio�c flows are cri�cal for Suppor�ng plant growth, 
Regula�ng ecosystem produc�vity, habitat condi�ons etc.

• Spa�al func�ons are treated neither as ecosystem services nor as abio�c flows. Two 
main types are iden�fied: (a) use of the environment for transporta�on and movement 
on land or water or through the air or as a base for buildings and structures; and (b) use 
of the environment as a loca�on in which pollutants and waste are deposited, that is, 
use of the environment as a sink (excluding the remedia�on of such residuals by 
ecosystems, which is treated as an ecosystem service). 
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The spa�al func�ons of forests refer to the ways forests contribute to environmental 
stability and ecosystem processes through their geographic presence, structure, and 
distribu�on across landscapes. These func�ons are especially important in maintaining 
ecological balance, suppor�ng biodiversity, and delivering ecosystem services at local, 
regional, and global scales. Examples of spa�al func�ons of forest ecosystem are flood 
control by forest watershed, erosion control by hillside forest, air purifica�on by urban 
forest, Mangrove forests protect coastlines, Mosaic landscapes with mixed forest types 
support rich biodiversity. Etc. 

• Principles underpinning the reference list of selected ecosystem services

There is a wide range of ecosystem services that fall within the conceptual scope of the 
defini�on of ecosystem services. Notwithstanding significant advances in the 
development of classifica�ons of ecosystem services, in par�cular the Common 
Interna�onal Classifica�on of Ecosystem Services (CICES) and the Na�onal Ecosystem 
Services Classifica�on System (NESCS Plus), an interna�onally agreed classifica�on of 
ecosystem services has not been finalized. In its absence, a reference list of selected 
ecosystem services has been developed for SEEA EA by combining the findings derived 
from work related to CICES and NESCS; work under other ini�a�ves on the typology and 
classifica�on of ecosystem services (e.g. the Millennium Ecosystem Assessment, TEEB 
and the “nature’s contribu�ons to people” approach of IPBES) and the outcomes of the 
consulta�on on the revision of SEEA EA.

43The table A2.10 u�lizes the CICES V5.2 framework  to provide a structured 
classifica�on of ecosystem services delivered by forest ecosystems. The table iden�fy 
and describes the full spectrum of provisioning, regula�ng, and cultural services 
associated with forests. While not exhaus�ve, the categories and descriptors 
presented serve as an indica�ve reference for mapping and valuing forest ecosystem 
contribu�ons to human well-being and economic ac�vity. The framework supports 
comparability and consistency in ecosystem service assessment, facilita�ng integra�on 
with broader ecosystem accoun�ng ini�a�ves such the SEEA EA.
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43Haines-Young, R. (2023): Common International Classification of Ecosystem Services (CICES) V5.2 and Guidance on the Application of the Revised Structure. 
[Available from www.cices.eu] 
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Table A2.10:  Forest Ecosystem Services and its Classifica�on

Fibres and other 
materials from wild 
plants for direct use 
or processing 
(excluding gene�c 
materials)

Fibres and other 
materials from wild 
plants for direct use or 
processing (excluding 
gene�c materials)

Wild plants (terrestrial 
and aqua�c, including 
fungi, algae) used as a 
source of energy

Grazed biomass provisioning services are the 
ecosystem contribu�ons to the growth of grazed 
biomass that is an input to the growth of 
cul�vated livestock. This service excludes the 
ecosystem contribu�ons to the growth of crops 
used to produce fodder for livestock (e.g., hay, 
soybean meal). These contribu�ons are included 
under crop provisioning services. This is a final 
ecosystem service but may be intermediate to 
livestock provisioning services.

Wood provisioning services are the ecosystem 
contribu�ons to the growth of trees and other 
woody biomass in both cul�vated (planta�on) and 
uncul�vated produc�on contexts that are 
harvested by economic units for various uses 
including �mber produc�on and energy. This 
service excludes contribu�ons to non-wood forest 
products. This is a final ecosystem service.

Grazed 
biomass 
provisioning 
services

Wood 
provisioning 
services

Biomass 
provisioning 
services 
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Wild 
animals, 
plants and 
other 
biomass 
provisioning 
services

Gene�c 
material 
services

Gene�c material services are the ecosystem 
contribu�ons from all biota (including seed, spore 
or gamete produc�on) that are used by economic 
units, for example (i) to develop new animal and 
plant breeds; (ii) in gene synthesis; or (iii) in 
product development directly using gene�c 
material. This is most commonly recorded as an 
intermediate service to biomass provisioning.

Wild plants 
(terrestrial and 
aqua�c, including 
fungi, algae) used for 
nutri�on

Fibres and other 
materials from wild 
plants for direct use 
or processing 
(excluding gene�c 
materials)

Wild plants 
(terrestrial and 
aqua�c, including 
fungi, algae) used as a 
source of energy

Seeds, spores and 
other plant materials 
collected for 
maintaining or 
establishing a 
popula�on

Higher and lower 
plants (whole 
organisms) used to 
breed new strains or 
varie�es

Individual genes 
extracted from higher 
and lower plants for 
the design and 
construc�on of new 
biological en��es

129 Volume-l



Global 
climate 
regula�on 
services

Rainfall 
pa�ern 
regula�on 
services (at 
sub-
con�nental 
scale)

Rainfall pa�ern regula�on services are the 
ecosystem contribu�ons of vegeta�on, in 
par�cular forests, in maintaining rainfall pa�erns 
through evapotranspira�on at the sub-con�nental 
scale. Forests and other vegeta�on recycle 
moisture back to the atmosphere where it is 
available for the genera�on of rainfall. Rainfall in 
interior parts of con�nents fully depends upon 
this recycling. This may be a final or intermediate 
service.

Air filtra�on services are the ecosystem 
contribu�ons to the filtering of air-borne 
pollutants through the deposi�on, uptake, fixing 
and storage of pollutants by ecosystem 
components, par�cularly plants, that mi�gates 
the harmful effects of the pollutants. This is most 
commonly a final ecosystem service. 

 Soil erosion control services are the ecosystem 
contribu�ons, par�cularly the stabilising effects of 
vegeta�on, that reduce the loss of soil (and 
sediment) and support use of the environment 
(e.g., agricultural ac�vity, water supply). This is 
may be recorded as a final or intermediate 
service.

Regula�on of 
chemical composi�on 
of atmosphere and 
oceans, and the 
maintenance of 
con�nental 
atmospheric/oceanic 
circula�on pa�erns

Regula�on of 
chemical composi�on 
of atmosphere and 
oceans, including 
maintaining rainfall 
pa�erns through 
evapotranspira�on at 
the sub-con�nental 
scale

Filtra�on/sequestra�o
n/storage/accumula�
on by micro-
organisms, algae, 
plants, and animals

Smell reduc�on

Control of water 
erosion rates

Air filtra�on 
services

Soil and 
sediment 
reten�on 
services

soil erosion 
control 
services

Control of wind 
erosion rates
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Buffering and 
a�enua�on of mass 
movement

Regula�on of the 
chemical condi�on of 
freshwaters by living 
processes

Bio-remedia�on by 
micro-organisms, algae, 
plants, and animals 

Water 
purifica�on 
services 
(water quality 
ameliora�on)

Landslide mi�ga�on services are the ecosystem 
contribu�ons, par�cularly the stabilising effects of 
vegeta�on, that mi�gates or prevents poten�al damage 
to human health and safety and damaging effects to 
buildings and infrastructure that arise from the mass 
movement (was�ng) of soil, rock and snow. This is a 
final ecosystem service.

Water purifica�on services are the ecosystem 
contribu�ons to the restora�on and maintenance of 
the chemical condi�on of surface water and 
groundwater bodies through the breakdown or removal 
of nutrients and other pollutants by ecosystem 
components that mi�gate the harmful effects of the 
pollutants on human use or health. This may be 
recorded as a final or intermediate ecosystem service.

Landslide 
mi�ga�on

Reten�on 
and 
breakdown 
of nutrients 

Reten�on 
and 
breakdown 
of other 
pollutants

Pollina�on (or 'gamete' 
dispersal in a marine 
context)

Pollina�on 
services 

Pollina�on services are the ecosystem contribu�ons by 
wild pollinators to the fer�liza�on of crops that 
maintains or increases the abundance and/or diversity 
of other species that economic units use or enjoy. This 
may be recorded as a final or intermediate service. 

Bio-remedia�on by 
micro-organisms, algae, 
plants, and animals 

Filtra�on/sequestra�on/
storage/accumula�on by 
micro-organisms, algae, 
plants, and animals

Solid waste 
remedia�on  

Solid waste remedia�on services are the ecosystem 
contribu�ons to the transforma�on of organic or 
inorganic substances, through the ac�on of micro-
organisms, algae, plants and animals that mi�gates 
their harmful effects. This is may be recorded as a final 
or intermediate service. 
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Biological 
control 
services

Other 
regula�ng and 
maintenance 
services

Recrea�on-
related 
services

Visual 
amenity 
services

Pest control 
services

Disease 
control 
services

Biological control services are the ecosystem 
contribu�ons to the reduc�on in the incidence of 
species that may prevent or reduce the effects of 
pests on biomass produc�on processes or other 
economic and human ac�vity. This is may be 
recorded as a final or intermediate service.

Disease control services are the ecosystem 
contribu�ons to the reduc�on in the incidence of 
species that may prevent or reduce the effects of 
species on human health. This is most commonly 
a final ecosystem service.

Visual amenity services are the ecosystem 
contribu�ons to local living condi�ons, in 
par�cular through the biophysical characteris�cs 
and quali�es of ecosystems that provide sensory 
benefits, especially visual. This service combines 
with other ecosystem services, including 
recrea�on-related services and noise a�enua�on 
services to underpin amenity values. This is a final 
ecosystem service.

Pest control (including 
invasive species) 

Disease control                                        

Visual screening                                    

Fire protec�on

Seed dispersal

Elements of living 
systems that enable 
ac�vi�es promo�ng 
health, recupera�on 
or enjoyment through 
ac�ve or immersive 
interac�ons 

Elements of living 
systems that enable 
ac�vi�es promo�ng 
health, recupera�on 
or enjoyment through 
passive or 
observa�onal 
interac�ons

Recrea�on-related services are the ecosystem 
contribu�ons, in par�cular through the 
biophysical characteris�cs and quali�es of 
ecosystems, that enable people to use and enjoy 
the environment through direct, in-situ, physical 
and experien�al interac�ons with the 
environment. This includes services to both locals 
and non-locals (i.e. visitors, including tourists). 
Recrea�on-related services may also be supplied 
to those undertaking recrea�onal fishing and 
hun�ng. This is a final ecosystem service.
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Educa�on, 
scien�fic 
and 
research 
services

Spiritual, 
ar�s�c and 
symbolic 
services

Elements of living 
systems that enable 
scien�fic inves�ga�on 
or the crea�on of 
tradi�onal ecological 
knowledge

Elements of living 
systems that are 
resonant in terms of 
culture or heritage

Elements of living 
systems that enable 
aesthe�c experiences

Elements of living 
systems used for 
entertainment or 
representa�on 
outside the se�ng 
concerned

Elements of living 
systems that have 
symbolic meaning, 
capture the 
dis�nc�veness of 
se�ngs or their sense 
of place

Elements of living 
systems that have 
spiritual or religious 
meaning

Educa�on, scien�fic and research services are the 
ecosystem contribu�ons, in par�cular through the 
biophysical characteris�cs and quali�es of 
ecosystems, that enable people to use the 
environment through intellectual interac�ons 
with the environment. This is a final ecosystem 
service.

Spiritual ar�s�c and symbolic services are the 
ecosystem contribu�ons, in par�cular through the 
biophysical characteris�cs and quali�es of 
ecosystems, that are recognised by people for 
their cultural, historical, aesthe�c, sacred or 
religious significance. These services may 
underpin people’s cultural iden�ty and may 
inspire people to express themselves through 
various ar�s�c media. This is a final ecosystem 
service.
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A2.35   Introduc�on: The aim of accoun�ng for ecosystem services in physical terms is 
to record, in an accoun�ng structure, the flows of ecosystem services over an 
accoun�ng period in physical units such as cubic metres or tons. A key focus in 
accoun�ng for ecosystem services is reconcilia�on of the supply and use of ecosystem 
services across mul�ple ecosystem assets and mul�ple users. Ecosystem services flow 
accounts in physical terms that record the supply and use of ecosystem services may be 
compiled for a range of reasons and purposes. These include recording and monitoring 
the different bundles of ecosystem services supplied by different ecosystem types, 
iden�fying the users of the services and assessing how these pa�erns of supply and use 
are changing over �me. The informa�on on ecosystem services in physical terms can 
also be used to demonstrate the nature of the connec�on to the SNA produc�on 
boundary, which, in turn, can support engagement and discussion of the wider, non-
private benefits of eco systems extending beyond ecosystem contribu�ons to 
marketed goods and services.

Accoun�ng for ecosystem services in physical terms

Ecosystem 
and species 
apprecia�on 
services

Ecosystem and species apprecia�on concerns the 
wellbeing that people derive from the existence 
and preserva�on of the environment for current 
and future genera�ons, irrespec�ve of any direct 
or indirect use.

Elements or features 
of living systems 
whose contemporary 
existence or 
conserva�on is 
important to people

Elements or features 
of living systems 
whose inter-
genera�onal 
existence or 
conserva�on is 
important to people.

Sourse:  h�ps://cices.eu/content/uploads/sites/8/2023/08/CICES_V5.2_29082023.xlsx 
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A2.36 Ecosystem services flow accounts in physical terms: The structure of the 
ecosystem services flow accounts in physical terms is displayed in below tables. The 
structure of these tables follows that of the SUTs described in the SNA and the SEEA 
Central Framework. In an ecosystem accoun�ng context, SUTs are accoun�ng tables 
structured to record flows of final ecosystem services between economic units and 
ecosystems and flows of intermediate services among ecosystems. Entries can be made 
in physical and monetary terms. Conceptually, an SUT in physical terms would contain 
only entries recorded in the same measurement unit. Different ecosystem services 
provided by forest may be recorded using its own measurement units. Consequently, it 
is not possible to aggregate down the rows in the tables to obtain meaningful 
aggregates. While individual SUTs for each ecosystem service could be presented, the 
conceptual considera�ons concerning the structure of the tables and associated 
accoun�ng entries would be iden�cal to those discussed here. A key principle 
underpinning the SUT structure is that the supply of eco system services must equal the 
use of those services during an accoun�ng period. This is an applica�on of the supply 
and use. Thus, both the supply and the use of services provided by forest should be 
recorded using the same measurement unit.
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Note: This table provides the general structure of the ecosystem services flow accounts by different ecosystem 
types. It can be modified for each ecosystem accordingly.

Regula�ng and 
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services 

Cultural services 

Type of economic units  

Type of economic units  

Ecosystem type

Ecosystem type

Ecosystem 
services

Total 
use 
by 
resid
ent 
ecosy
stem 
asset

use 
from 
non-
residen
t 
ecosyst
em 
assets - 
Imports

Total 
supply 
by 
reside
nt 
ecosys
tem 
asset 

Supply 
from 
non-
reside
nt 
ecosys
tem 
assets 
- 
Impor
ts 

Total 
supp
ly by 
ecos
yste
m 
asset
s 

Total 
use by 
ecosys
tem 
assets

Total use

M
ea

su
re

m
en

t u
ni

t
M

ea
su

re
m

en
t u

ni
t

In
du

st
rie

s 
In

du
st

rie
s 

Go
ve

rn
m

en
t

Go
ve

rn
m

en
t

Ho
us

eh
ol

ds
 

Ho
us

eh
ol

ds
 

Te
rre

st
ria

l 
Te

rre
st

ria
l 

Fr
es

hw
at

er
 

Fr
es

hw
at

er
 

M
ar

in
e

M
ar

in
e

To
ta

l u
se

 fo
r r

es
id

en
�a

l 
ec

on
om

ic 
un

it
To

ta
l s

up
pl

y f
or

 re
sid

en
�a

l 
ec

on
om

ic 
un

it

us
e 

by
 n

on
-re

sid
en

t 
ec

on
om

ic 
un

its
 –

 e
xp

or
t

Su
pp

ly 
by

 n
on

-re
sid

en
t 

ec
on

om
ic 

un
its

 –
 Im

po
rts

Provisioning services 

Regula�ng and 
maintenance services 

Cultural services 

To
ta

l u
se

 b
y e

co
no

m
ic 

un
it

To
ta

l s
up

pl
y b

y e
co

no
m

ic 
un

it

Supply

136Volume-l



A single supply and use table are compiled for one accoun�ng period (usually one year), 
that is, the entries for supply and use show the total flows of each ecosystem service for 
that �me period

In addi�on to the requirement of matched supply and use entries, the following key 
features of supply and use accoun�ng are applied: 

 1. Supply is a�ributed to an ecosystem type. Where an ecosystem service is 
supplied jointly by a combina�on of ecosystems, it is assumed that, if required, the 
supply can be allocated to individual assets using spa�al alloca�on methods or 
measurement conven�ons. 
 
 2. Use of final ecosystem services is a�ributed to resident economic units 
(business, government, households) or non-resident economic units (exports). 
 
 3. Use of intermediate services is a�ributed to an ecosystem type. 
 
 4. For any single transac�on of an ecosystem service (i.e. where there is a supply-
use pair), the magnitude of the flow is the same for both supply and use in terms of 
quan�ty and monetary value. 
 
 5. Where there are mul�ple transac�ons of a single ecosystem service (i.e. where 
there are mul�ple supply-use pairs), the SUT allows supply from mul�ple ecosystem 
types and use by mul�ple users to be recorded. Where a total flow pertaining to 
mul�ple ecosystem types or mul�ple users is es�mated, a�ribu�on to relevant 
ecosystem types and users would be required to best reflect the underlying 
transac�ons.

Using these principles allows the data recorded in the SUT to support the monetary 
valua�on of ecosystem services and to be considered in alignment with the economic 
data recorded in the SNA SUT
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A2.37 Purposes of monetary valua�on in ecosystem accoun�ng: In ecosystem 
accoun�ng, the primary mo�va�on for monetary valua�on using a common monetary 
unit or numeracies is to have the ability to make comparisons of different ecosystem 
services and ecosystem assets that are consistent with standard measures of products 
and assets as recorded in na�onal accounts. This requires the use of exchange values, 
which in turn facilitates a core ambi�on of SEEA EA, namely, the descrip�on of an 
integrated system of prices and quan��es for the economy and the environment.
Monetary valua�on depends on two factors in an accoun�ng context, namely, (a) the 
defini�on and scope of goods, services and assets included; and (b) the valua�on 
concept that is used. In ecosystem accoun�ng, the valua�on concept applied is the 
concept of exchange values. As this is the same valua�on concept applied in the SNA, it 
is therefore a concept that supports comparison and integra�on with na�onal accounts 
es�mates and a range of analy�cal and indicator applica�ons as noted above.

A2.38 Introduc�on: Recording monetary values for ecosystem services underpins the 
compila�on of two of the ecosystem accounts: the ecosystem services flow account in 
monetary terms and the monetary ecosystem asset account. The ecosystem services 
flow account in monetary terms records the monetary value of flows of ecosystem 
services based on their exchange values. The data from this account can be used to 
understand the rela�ve economic significance of different ecosystem services (within 
the valua�on framing of the na�onal accounts); support aggrega�on of ecosystem 
services for the purpose of comparing the role of different ecosystem assets; 
understand changes in monetary value over �me; underpin comparison of the inputs of 
different ecosystem services to different users; and support understanding of the role 
of ecosystem services in different loca�ons, for example, across countries. In addi�on, 
the use of exchange values in an accoun�ng context requires drawing clear links 
between the supply of ecosystem services and the users of ecosystem services. 
Establishing these links can highlight both the economic costs arising from the loss of 
ecosystem services and the role of government as a provider of public goods. Es�mates 
of the monetary value of ecosystem services are recorded in the eco system services 
flow account in monetary terms. This account follows the structure of an SUT and has 
the same underlying structure as the ecosystem services flow account in physical 
terms.

Accoun�ng for ecosystem services in monetary terms
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Generally, entries recorded in the monetary ecosystem services flow account should 
correspond directly to those recorded in the physical ecosystem services flow account 
described earlier. Thus: 

 1. The defini�on and measurement scope of each ecosystem service is the 
same as in the PSUT, including the treatment and recording of intermediate ser vices, 
imports and exports of ecosystem services, subsistence produc�on of agricultural and 
related products and abio�c flows. 
 2. The flow recorded in physical terms should be consistent with the entry in 
monetary terms; i.e. examina�on of the accounts in physical and monetary terms 
should support a coherent picture of supply and use of ecosystem services.
 3. Alloca�on of ecosystem services supply to the various users of ecosystem 
services should be consistent with alloca�on in the PSUT. It is to be noted that the user 
should not be determined on the basis of choice of valua�on method.
 4. The accoun�ng period should be the same as that for the PSUT.

A2.39 Techniques for valuing transac�ons in ecosystem services: The general advice 
of the SNA is that where directly observed market prices are not available, they may be 
es�mated by using prices from similar or related markets or by using costs of 
produc�on. Following a similar framing, it is recommended that choice of the type of 
valua�on methods to be applied be made according to the following order, from 
highest to lowest preference.

(a) Methods where the price for the ecosystem service is directly observable;
(b) Methods where the price for the ecosystem service is obtained from markets for 
similar goods and services; 
(c) Methods where the price for the ecosystem service is embodied in a market 
transac�on; (d)Methods where the price for the ecosystem services is based on 
revealed expenditures (costs) for related goods and services; 
(e) Methods where the price for the ecosystem service is based on expected 
expenditures or expected markets.
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In an SEEA EA context, the aim is to record entries in the accounts for mul�ple 
ecosystem services across mul�ple ecosystem types. In principle, aggrega�on across 
ecosystem services and ecosystem types is possible even where different valua�on 
methods are used, provided that the different methods are focused on applying the 
same target valua�on concept. This principle is also applied in the na�onal accounts to 
aggregate across market and non-market goods and services.

A2.40 Accoun�ng for ecosystem assets in monetary terms: The monetary ecosystem 
asset account also records the changes in the monetary value of ecosystem assets over 
an accoun�ng period including changes due to ecosystem degrada�on, ecosystem 
enhancement, ecosystem conversions and revalua�ons. The monetary ecosystem 
asset account records the monetary values of all eco system assets within an EAA at the 
beginning (opening) and end (closing) of each accoun�ng period, as well as changes in 
the value of those assets over the accoun�ng period. Changes in the monetary value of 
ecosystem assets are separated into five broad types: ecosystem enhancement, 
ecosystem degrada�on, ecosystem conversions, other changes in the volume of 
ecosystem assets, and revalua�ons as a result of price changes. The basic accoun�ng 
structure for the monetary ecosystem asset account is shown in table below-

140Volume-l

Table A2.12: Basic Accoun�ng Structure for Monetary Ecosystem Asset Account 

Note that ecosystem may further classified by ecosystem type using selected Ecosystem Func�onal Group (EFGs) from 
IUCN GET

Accoun�ng entries  

Opening value
Ecosystem enhancement
Ecosystem degrada�on
Ecosystem conversions
other changes
Net change in value 
Closing value 

Forests Lakes  Cropland  

Ecosystem

Urban areas Wetlands  Seagrass Total 



GLOSSARY

Component of the carbon pool consis�ng of all living Vegeta�on above the soil, 
inclusive of stems, stumps, branches, bark, seeds and foliage.

The gaseous envelope surrounding the Earth. The dry atmosphere consists 
almost en�rely of nitrogen (78.1% volume mixing ra�o) and oxygen (20.9% 
volume mixing ra�o), together with a number of trace gases, such as argon 
(0.93% volume mixing ra�o), helium, radia�vely ac�ve greenhouse gases such 
as carbon dioxide (0.035% volume mixing ra�o) and ozone. In addi�on, the 
atmosphere contains water vapour, whose amount is highly variable but 
typically 1% volume mixing ra�o. The atmosphere also contains clouds and 
aerosols.

Adjustment or prepara�on of natural or human systems to a new or changing 
environment which moderates harm or exploits beneficial opportuni�es.

Establishment of forest through plan�ng and/or deliberate seeding on land 
that, un�l then, was under a different land use, implies a transforma�on of 
land use form non-forest to forest. 

Land primarily used for farming and for produc�on of food, fibres and other 
commercial and hor�cultural crops.

Assets are stores of value represen�ng a benefit or series of benefits accruing 
to an economic owner by holding or using the en�ty over a period of �me. It is 
a means of carrying forward value from one accoun�ng period to another.

Atmosphere

A

Agricultural Land

Assets

Adapta�on

Afforesta�on

Above-Ground Biomass 
(AGB)

Term Defini�on
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Component of carbon pool consis�ng of the biomass contained within live 
roots.

A base year in es�ma�on of GDP is the reference year whose prices are used to 
calculate real growth. Methodology & data sources are also fixed during the 
base year for maintaining comparability throughout the series.

Variability among living organisms from all sources including terrestrial, 
marine and other aqua�c ecosystems and the ecological complexes of which 
they are part, including diversity within species, between species and of 
Ecosystems. It is a measure of ecosystem health.

Renewable resources that are capable of regenera�on through natural 
(non−managed or managed) processes. Include �mber and aqua�c resources 
and a range of other animal and plant resources (such as livestock, orchards, 
crops and wild animals), fungi and bacteria.

A dis�nct community of plants, animals or fungi that occupy a dis�nct region. It 
is o�en referred to as an ecosystem.

Part of the Earth system comprising all ecosystems and living organisms, in the 
atmosphere, on land (terrestrial biosphere) or in the oceans (marine 
biosphere), including derived dead organic ma�er, such as li�er, soil organic 
ma�er and oceanic detritus.

Below-Ground Biomass 
(BGB)

Base Year

Biodiversity

Biological Resources

Biome

Biosphere

B

The cover of branches and foliage formed by the crowns of trees.

Percentage of the ground covered by a ver�cal projec�on of the outermost 
perimeter of the natural spread of the foliage of plants.

C
Canopy

Canopy Cover
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All parts (reservoirs) and fluxes of carbon. The cycle is usually thought of as four 
main reservoirs of carbon interconnected by pathways of exchange. The 
reservoirs are the atmosphere, terrestrial biosphere (usually includes 
freshwater systems), oceans and sediments (includes fossil fuels). The annual 
movements of carbon, the carbon exchanges between reservoirs, occur 
because of various chemical, physical, geological and biological processes.  
The ocean contains the largest pool of carbon near the surface of the Earth, but 
most of that pool is not involved with rapid exchange with the atmosphere.

A naturally occurring gas and also a by−product of burning fossil fuels and 
biomass, as well as land−use changes and other industrial processes. It is the 
principal human caused greenhouse gas that affects the Earth's radia�ve 
balance. It is the reference gas against which other greenhouse gases are 
measured.

Carbon Cycle

Carbon Dioxide

Components of an ecosystem that can either accumulate or release carbon.

It is a natural or ar�ficial process by which carbon dioxide is removed from the 
atmosphere and held in solid or liquid form.

Natural systems, such as oceans and forests, that absorb more carbon dioxide 
than they release, helping to reduce greenhouse gases in the atmosphere. 

The capacity of ecosystems to retain carbon over �me, providing climate 
regula�on benefits.

Carbon Pool

Carbon Sequestra�on

Carbon Sinks

Carbon Storage 
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Percent area of land covered by the canopy of trees. It is expressed as a decimal 
coefficient, taking closed canopy as unity.

Canopy Density



Climate in a narrow sense is usually defined as the "average weather," or more 
rigorously, as the sta�s�cal descrip�on in terms of the mean and variability of 
relevant quan��es over a period of �me ranging from months to thousands of 
years. The classical period is 3 decades, as defined by the World 
Meteorological Organiza�on (WMO). These quan��es are most o�en surface 
variables such as temperature, precipita�on and wind.

Climate change means a change of climate which is a�ributed directly or 
indirectly to human ac�vity that alters the composi�on of the global 
atmosphere and which is in addi�on to natural climate variability observed 
over comparable �me periods. (Source – UNFCCC).

Adjustment in natural or human systems in response to actual or expected 
clima�c s�muli or their effects, which moderates harm or exploits beneficial 
opportuni�es.

Efforts to reduce or prevent greenhouse gas emissions and may involve using 
new technologies, incorpora�ng and increasing renewable energies, making 
older equipment more energy efficient and changing management prac�ces 
or consumer behavior. Protec�ng natural carbon sinks like forests and oceans, 
or crea�ng new sinks through silviculture or green agriculture, are also 
elements of mi�ga�on.

According to UNECE, environmental, social and economic data that measure 
the human causes of climate change, the impacts of climate change on human 
and natural systems and the efforts by humans to avoid and adapt to these 
consequences.

Climate

Climate Change

Climate Change Adapta�on

Climate Change Mi�ga�on

Climate Change−related 
Sta�s�cs

Closing Stock refers to the quan�ty available at the end of  the  accoun�ng  
period  a�er  incorpora�ng  any addi�ons and deduc�ons in the stock.

Constant Price measures the value of goods at the price of a fixed year known 
as the base year.

Closing Stock

Constant Price
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Component of carbon pool that contains all non-living woody biomass and can 
be divided into wood (fallen trees, roots and stumps with diameter over 10cm) 
and li�er (greater than 2mm and less than 10cm diameter) components.

These are the forest types that are predominantly composed of species, which 
shed their leaves once a year, especially during summer. It also includes tree 
clad area with tree cover lying outside the no�fied forest boundary areas that 
are herbaceous with a woody appearance.

The conversion of forest to other land use independently whether human-
induced or not. It includes areas of forest converted to agriculture, pasture, 
water reservoirs, mining, and urban areas. (Source – GFRA, 2020).

Land degrada�on in arid, semi-arid, and dry sub-humid areas resul�ng from 
various factors, including clima�c varia�ons and human ac�vi�es. (Source - 
h�ps: //catalogue.unccd. int/1195_Deser�fica�on.pdf, 26.07.2024)

Unforeseen and o�en sudden events that cause great damage, destruc�on 
and human suffering. They o�en exceed local response capaci�es and require 
external assistance at the na�onal or interna�onal level. Depending on their 
cause, disasters can be both natural and technological.

Dead Organic Ma�er 
(DOM)

Deciduous

Deforesta�on

Deser�fica�on

Disasters

D
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The non-material benefits people obtain from ecosystems are called cultural 
services. They include aesthe�c inspira�on, cultural iden�ty, sense of home, 
and spiritual experience related to the natural environment. Typically, 
opportuni�es for  tourism and for recrea�on are also considered within the 
group.

Cultural Services

Current price measures the value of goods at the actual prevailing price in the 
countryCurrent Price
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A dynamic complex of plant, animal and microorganism communi�es a n d 
their non−living environment Interac�ng as a func�onal unit.

Ecosystem accoun�ng is a coherent framework for integra�ng measures of 
ecosystems and the flows of services from them with measures of economic 
and other human ac�vity. Ecosystem accoun�ng complements, and builds on, 
the accoun�ng for environmental assets as described in the System of 
Environmental-Economic Accoun�ng (SEEA) Central Framework (e.g. water 
resources, soil resources). In ecosystem accoun�ng as described in the SEEA 
Ecosystem Accoun�ng (SEEA EA), the accoun�ng approach recognizes that 
these individual resources func�on in combina�on within a broader system 
and within a given spa�al area.

Spa�al areas comprising a combina�on of bio�c and abio�c components and 
other elements which func�on together. Some examples are forests and 
wetlands.

Overall quality of an ecosystem asset in terms of its characteris�cs. Measures 
of ecosystem condi�on are generally combined with measures of ecosystem 
extent to provide an overall measure of the state of an ecosystem asset.

This account organizes biophysical informa�on on the condi�on of different 
ecosystem types. The ecosystem condi�on account organizes data on selected 
ecosystem characteris�cs and the distance to a reference condi�on to provide 
insight into the ecological integrity of ecosystems.

Size of an ecosystem asset, commonly in terms of spa�al area. 

Ecosystem

Ecosystem Accoun�ng

Ecosystem Assets

Ecosystem Condi�on

Ecosystem Condi�on 
Account

Ecosystem Extent

E

This account serves as a common star�ng point for ecosystem accoun�ng. It 
organizes informa�on on the extent of different ecosystem types (e.g. 
forests, wetlands, agricultural areas, marine areas) within a country in terms 
of area.

Benefits supplied by the func�ons of ecosystems and received by humanity.

Ecosystem Extent Account

Ecosystem Services
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The measurement of certain parameters of forests to assess the growing stand 
and stock and other characteris�cs of forests.

In India's na�onal accounts, Gross Value Added (GVA) is the total value of 
goods and services produced in the economy a�er deduc�ng the value of 
intermediate consump�on (the value of goods and services used up in the 
process of produc�on).
 GVA = Output – Intermediate Consump�on

Environmental-economic accounts are integrated sta�s�cs that illuminate the 
rela�onship between the environment and the economy, both the impacts of 
the economy on the environment and the contribu�on of the environment to 
the economy. Environmental-economic accounts can provide informa�on 
about the extrac�on of natural resources, their use within the economy, 
natural resource stock levels, the changes in those stocks during a specific 
period and economic ac�vity related to the environment. Environmental 
economic accounts present this informa�on in physical and monetary terms, 
as appropriate.

This category comprises of tall trees, which predominantly remain green 
throughout the year. It includes both coniferous and tropical broad-leaved 
evergreen species. Semi- evergreen is a forest type that includes a 
combina�on of evergreen and deciduous species with the former domina�ng 
the canopy cover.

Extrac�ons are reduc�ons in stock due to the physical removal or harvest of an 
environmental asset through a Process of produc�on.

Gross Value Added (GVA)

Environmental-Economic 
Accoun�ng

Evergreen/Semi-Evergreen

Extrac�on

Forest Inventory

G

F

This set of ecosystem accounts measures the supply of ecosystem services and 
the use of those services by economic units, including households, enterprises 
and Government.

Ecosystem Services Flow 
Account (physical and 
monetary terms)
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The  sum  (by  number  or  volume)  of  all  the  trees Growing/living in the 
forest or a specified part of it.

Site or environment where a plant or animal lives, such as forest.

The IPCC was established jointly by the United Na�ons Environment 
Programme and the World Meteorological Organiza�on in 1988. The purpose 
of the IPCC is to assess informa�on in the scien�fic and technical literature 
related to all significant components of the issue of climate change. The IPCC 
draws upon hundreds of the world's expert scien�sts as authors and 
thousands as expert reviewers. Leading experts on climate change and 
environmental, social and economic sciences from some 60 na�ons have 
helped the IPCC to prepare periodic assessments of the scien�fic 
underpinnings for understanding global climate change and its consequences. 
With its capacity for repor�ng on climate change, its consequences and the 
viability of adapta�on and mi�ga�on measures, the IPCC is also looked to as 
the official advisory body to the world's governments on the state of the 
science of the climate change issue. For example, the IPCC organized the 
development of interna�onally accepted methods for conduc�ng na�onal 
greenhouse gas emission inventories.

Growing Stock

Habitat

Intergovernmental Panel on 
Climate Change (IPCC)

H

I

L

Land

Space provided for natural ecosystems, human habitats and human ac�vi�es. 
As this space is finite, the expansion of human ac�vi�es can reduce the space 
occupied by natural ecosystems, thus reducing ecosystems’ capacity to yield 
ecosystem goods and services for all living beings. From the resource 
perspec�ve, land is a unique environmental resource that delineates the space 
in which economic ac�vi�es and environmental processes take place  and  
within  which  environmental  resources  and economic assets are located.
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Managed expansion / regression represents an increase /decrease in the area 
of a land cover type due to human ac�vity. Generally, the managed expansion 
/regression of one land cover type will also lead to the recording of a matching 
entry for managed regression /expansion of another land cover type. A 
matching entry is not recorded if there is a managed expansion in the total area 
of land within scope of the account (e.g., in the case of land reclama�on).

Woody material of trees having diameter < 5 cm which is not decomposed.

Areas on coastal �dal flats, estuaries salt marshes etc where the canopy 
cover/density is above 10% and tropical and subtropical vegeta�on species are 
densely colonized.

Managed Expansion/ 
Regression

M

Land Cover

Land Use

Land with Dense Scrub

Land with Open Scrub

Litter

Littoral/Swamp/Mangrov
e Forest

Land cover refers to the observed physical and biological cover of the Earth’s 
surface and includes natural vegeta�on and abio�c (non-living) surfaces.

Reflects both the ac�vi�es undertaken and the ins�tu�onal arrangements put 
in place for a given area for the purposes of economic produc�on, or the 
maintenance and restora�on of environmental func�ons. Land being “used” 
means the existence of some kind of human ac�vity or management. 
Consequently, there are areas of land that are “not in use” by human ac�vi�es.

Similar to land with dense scrub, except that it has sparse Vegeta�ve cover or is 
devoid of scrub and has a thin soil cover.

Areas with scrubs domina�ng the landscape and having shallow and skeletal 
soils, at �mes chemically degraded, extremes of slopes, severely eroded and 
are subjected to excessive aridity. They have a tendency for intermixing with 
croplands.
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Natural expansion / regression is an increase /decrease in area resul�ng from 
natural processes including seeding, sprou�ng, suckering, layering or erosion 
by sea. As in the case of managed expansion /regression, generally, the natural 
expansion of one land cover type will also lead to the recording of a matching 
entry for natural regression of another land cover type. A matching entry is not 
recorded if there is a natural expansion /regression in the total area of land 
(e.g., in the case where land is created through volcanic ac�vity or landslide or 
eroded by sea).

A human interven�on to reduce the human impact on the climate system; it 
includes strategies to reduce greenhouse gas sources and emissions and 
enhancing greenhouse gas sinks.

Natural Expansion/ 
Regression

Mitigation

N

O
Open Forest

Opening Stock

Other Wooded Land

Lands with forest cover having a canopy density between >10 and<40 %.

Opening Stock refers to the quan�ty available at the beginning of the 
accoun�ng period.

Land not classified as “Forest”, spanning more than 0.5 hectares; with trees 
higher than 5 metres and a canopy cover of 5−10 percent, or trees able to reach 
these thresholds in situ; or with a combined cover of shrubs, bushes and trees 
above 10 percent. It does not include land that is predominantly under 
agricultural or urban land use.
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S

P

R

Protected Areas

Recorded Forest Area (RFA)

Reforesta�on

Remote Sensing

Reserved Forests (RF)

Runoff

Protected area means a Na�onal Park, a Sanctuary, a Conserva�on Reserve or a 
Community Reserve no�fied under sec�ons 18, 35, 36A and 36C of the Wildlife 
Protec�on Act.

Area recorded as forest in Government records.

Plan�ng of forests on lands that have previously contained forests but that 
have been converted to some other use.

Science of obtaining informa�on about objects or areas from a distance, 
typically from aircra� or satellites.

An area so cons�tuted under the provisions of the Indian Forest Act or other 
State Forest Acts, having full degree of protec�on. In reserved forests all 
ac�vi�es are prohibited unless permi�ed.

Water which is not absorbed by the soil and flows to lower ground, eventually 
draining into a stream, river, or other body of water. It is that part of 
precipita�on that flows toward the streams on the surface of the ground or 
within the ground. Runoff is composed of base flow and surface runoff.

Forest lands having canopy density less than 10 percent, generally with Shrubs 
interspersed with trees.Scrub
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Any process, ac�vity or mechanism which removes a greenhouse gas, an 
aerosol or a precursor of a greenhouse gas or aerosol from the atmosphere.

The social cost of carbon (SCC) is an es�mate, in dollars, of the economic 
damages that would result from emi�ng one addi�onal ton of carbon dioxide 
into the atmosphere.

The displacement of the soil by the ac�on of water or wind. Soil erosion is a 
major process of land degrada�on.

Comprise the top layers (horizons) of soil that form a Biological system.

Group of individual specimens having close resemblance but differing from 
others and belonging to the same genus.

Sink

Social Cost of Carbon

Soil Erosion

Soil Resources

Species

Volume of water that moves over a designated point over a fixed period of 
�me. It is o�en expressed as cubic feet per second.

It is known as global goals, and are adopted as a universal call to ac�on to end 
poverty, protect the planet and ensure that all people enjoy peace as well as 
prosperity by 2030. All United Na�ons Member States adopted these goals in 
2015.

Stream Flow

Sustainable Development 
Goals

The System of Environmental Economic Accoun�ng (SEEA) is the accepted 
interna�onal standard for environmental-economic accoun�ng, providing a 
framework for organizing and presen�ng sta�s�cs on the environment and its 
rela�onship with the economy. It brings together economic and environmental 
informa�on in an interna�onally agreed set of standard concepts, defini�ons, 
classifica�ons, accoun�ng rules and tables to produce interna�onally 
comparable sta�s�cs. The SEEA is produced and released under the auspices of 
the United Na�ons, the European Commission, the Food and Agriculture 
Organiza�on of the United Na�ons, the Organiza�on for Economic Co-
opera�on and Development,  Interna�onal  Monetary  Fund  and  the World 
Bank Group.

System of Environmental- 
Economic Accoun�ng 
(SEEA)
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W

T

Watershed

Weather

Wetlands

The geographic area through which water flows across the land and drains into 
a common body of water, whether a stream, river, lake, or ocean.

Atmospheric condi�on at any given �me or place. It is measured in terms of 
such things as wind, temperature, humidity, atmospheric pressure, cloudiness 
and precipita�on. In most places, weather can change from hour−to−hour, 
day−to−day and season−to−season. Climate  in  a  narrow  sense  is  usually  
defined  as  the "Average weather".

Areas of land that are either temporarily or permanently covered by water. 
These are neither truly aqua�c nor terrestrial; it is possible that wetlands can 
be both at the same �me depending on seasonal variability. These could be 
natural or man−made and found both in the inland and coastal areas.

Tree cover comprises all tree patches outside the forest area, which are less 
than one hectare in extent including all the sca�ered trees found in the rural 
and urban se�ngs, and not captured under the forest cover assessment.

Tree Cover
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Government of India
Ministry of Statistics and Programme Implementation

National Statistics Office
Social Statistics Division


