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1. Introduction 

 

1. The impetus for developing environmental indicators was provided largely by the 

United Nations Conference on Environment and Development held in 1992 and a broad 

action program for sustainable development called Agenda 21 was released. Subsequently a 

number of other Organizations made suggestions for compiling environmental indicators. 

However, to compile these indicators a large amount of data are required and some of them 

can be accessible only through technical monitoring. Therefore, the pace of progress is not 

only uneven but also inadequate, particularly in developing countries. It has been recognized 

that while some countries are facing problem in selecting appropriate indicators to meet 

their requirements, others find it difficult to define the type of data that are needed for 

compiling the indicators. The FAO Statistics Division has prepared a handbook to meet these 

dual objectives in compiling agri-environmental indicators. The handbook, among other 

details, presents a number of concepts, definitions and classification for facilitation of 

collection of data. These details have been compiled from a number of sources already in 

use.  

 

2. Land is one of the core attribute for compiling agri-environmental indicators. The FAO 

handbook presents the traditional nine-fold land use classification as well as the one given by 

the Economic Commission of Europe (UN ECE). These classifications do not fully meet needs 

of integrated land use planning and creation of environmental indicators. The present paper 

reviews the existing work and suggests an alternative classification for creation of 

comprehensive data base for policy making and plan formulation. Apart from the 

introduction, the paper has been divided into six sections. The second section presents concept 

of land and a summary of the System of National Accounts (SNA 1993 and 2008) & Integrated 

Environmental and Economic Accounting (SEEA 2003) recommendations in this regard; the third 

section includes a review of existing land use classifications. Fourth section of the paper 

presents some of the problems faced in collection of data on land use and fifth section proposes 

a conceptual frame work for developing a comprehensive land use classification that can be 

linked to various economic and social uses and their environmental impact. The sixth section 

includes a small (hypothetical) numerical illustration and the last section makes some 

concluding remarks. 

 

2. Concept of Land 

 

3. In the SNA, land is treated as a non-produced asset which provides economic 

benefits to its owner. It forms a significant part in the total wealth of the nation. According to 

SNA: "Land is defined in the system as the ground itself, including: (a) the soil covering; and (b) 
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associated surface water; but excluding: (a)  Building or other structures constructed on the 

land or through it - roads, office buildings, tunnels, etc.; (b) Vineyards, orchards or other 

plantations of trees and any growing crops etc.; (c) Subsoil assets; (d) Non-cultivated biological 

resources; (e) Water resources below the ground. The associated surface water includes any 

inland waters-reservoirs, lakes, rivers, etc. -- over which ownership rights can be exercised and 

which can, therefore, be the subject of transactions between institutional units "(SNA 

paragraphs 10.121, page 234). Concept of land in SNA is linked to the ownership by 

institutional units and so to the economic activities. A large portion of land on which either no 

economic activity is being undertaken or is not owned by any institutional unit is generally not 

evaluated under the national accounting concept.  Activities that lead to major improvements 

in the quantity, quality or productivity of land or prevent its deterioration are treated as gross 

fixed capital formation and shown separately in the national accounts. These activities 

represent productive activity of institutional units that add to the value of land. As per the SNA 

(paragraph 10.122), the total stock of land is not fixed. However, in actual practice as the 

territory of any country is fixed (including part of the area under sea) and so the total land area. 

Area evaluated and accounted can be marginally increase /decrease by reclaiming/loosing land 

from/to the sea or mountains. Its quality can be improved by clearing forests or rocks and by 

building dykes, irrigation channels, or windbreaks, etc. Similarly, its quality may be damaged by 

inappropriate agricultural use, pollution, natural disasters, etc. The advantage of adopting SNA 

definition would be in getting a more reliable value related indicators and in quantifying the 

land degradation as well as the efforts made in improving the land in a given period of time. 

 

4. The Agenda 21 has defined Land as a physical entity in terms of its topography and 

spatial nature. A broader integrative view also includes natural resources like the soil, minerals, 

water and biota existing on the land. These components provide a variety of services essential 

to the maintenance of life-support systems and the productive capacity of the environment. 

The Agenda 21 did not make any specific recommendation to compile land use data.  

 

5. In environmental accounting the view of land as providing economic benefits is only 

part of the picture. The economic use of land is often connected with short- or long-term 

processes of deterioration (or improvement); for example, the opening of uncultivated land 

(such as virgin forests or wetlands) for recreational or agricultural purposes may upset 

ecological balances, the use of land for transportation or human settlement may radically 

change its characteristics and agricultural use may cause soil erosion. On the other hand, the 

introduction of less intensive management practices (for example organic farming) or 

restoration activities may lead to improvements. The objective of a better understanding of 

the relationship between economic activities and the environment requires that both the 

use of land by different economic activities and the potentials of land from an ecological 

point of view be taken into account. The latter relates, for example, to the extent and quality 

of habitats and ecosystems or the characteristics of the soil.  

 

3. Existing Land Use Classification 

6. The classification of total land area is a systematic arrangement for grouping 

together different pieces of land based on similar characteristics, in order to identify and 

understand their utilities. There are three different ways to classify land based on 

determinants such as the physical appearance, technical attributes reflecting differences in 
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soil profile, soil texture and factors connected with environmental and agro-climatic 

conditions and the purpose for which it is being used. The first alternative concerns 

biophysical characteristics and is commonly known as Land Cover Classification. The second 

alternative relates to attributes of climate, soil, etc. which is termed as Agro-Climatic and 

Agro-Ecological Classification. The third alternative relates to the functional use of land 

connected with socio-economic activities and is known as Land Use Classification. Land cover 

and land use represent the integrating elements of the resource base. Changes in land cover 

and land use may occur in a localized fashion but they add up to make a significant effect on 

the global systems (e.g., atmosphere, climate, and sea level).  

 

7. The growing demand for global assessment of land use generated a need for a 

universal classification approach.  Taking a holistic approach, land has many functions which 

are listed below
1
: 

 

• Production Function - It is the basis for many life support systems, through the production of 

biomass that provides food, fodder, fiber, fuel, timber and other biotic materials for human 

use, either directly or through animal husbandry including aquaculture and inland and 

coastal fishery.  

• Space function for socio-economic and infrastructural development - Land provides space 

for industrial & electricity plants, transmission lines, transport & communication net work, 

inputs and produce storage, and social activities such as sports and recreation. 

• Human settlement space function - Land provides the physical basis for human settlements. 

• Biotic environmental function - Land is the basis of terrestrial biodiversity by providing the 

biological habitats and gene reserves for plants, animals and micro-organisms, above and 

below ground. 

• Climate regulative function - Land and its uses are a source and sink of greenhouse gases 

and form a co-determinant of the global energy balance -- reflection, absorption and 

transformation of radiant energy of the sun, and of the global hydrological cycle. 

• Hydrologic function - Land regulates the storage and flow of surface and ground water 

resources, and influences their quality. 

• Waste and pollution control function - Land has a receptive, filtering, buffering and 

transforming function of hazardous compounds. 

• Storage function - Land is a storehouse of raw materials and minerals for human use. 

• Archive or heritage function - Land is a medium to store and protect the evidence of the 

cultural history of mankind, and a source of information on past climate conditions and past 

land uses. 

 

For any sustainable development it is necessary to give adequate weight to appropriate use of 

land. Thus inventory of land (total geographical area) for any country or region is essential for 

any systematic developmental efforts.  

 

8. Information on land use is required for analysis of national patterns and for 

comparative changes over the time. Land use data are also essential for physical planning, 

monitoring and management of land for extending assistance to the various developmental 

programs. Land use classifications are being used by many countries to meet their own 

                                                                
1
 Planning for sustainable use of land resources: towards a new approach, FAO Land and Water Bulletin 2, 1995 
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limited requirements depending upon availability of resources. The general system of 

classification in many countries is based on the following nine-fold classification: 

 

1. Forests: The concept of this class differs from country to country. In some cases it 

includes all land classified as forest under any legal enactment dealing with forest or 

administered as forest whereas in other cases it depends on its use by society. 

2. Land put to non-agricultural uses: This category includes all lands occupied by 

residential & non-residential buildings, factory sheds, roads and railways or under 

water and other lands put to non-agricultural (economic) uses.  

3. Barren and unculturable land: This category covers all barren and unculturable lands, 

including steep sloppy area, mountains, snow covered/glacial, deserts, etc., which 

cannot be brought under cultivation, except at a high cost. 

4. Permanent pastures and other grazing lands: This category covers all grazing lands 

whether they are permanent pastures or meadows or not. Village commons and 

grazing lands are included under this category. 

5. Miscellaneous tree crops and groves, not included in the net area sown: Under this 

class all cultivable land is included that is neither covered in the area under 

agricultural crops nor under forests (i.e. land under miscellaneous trees - not 

included in orchards, thatching grass, bamboo bushes and other groves for fuel, etc.)  

6. Culturable waste: This category includes all lands available for cultivation (i.e. not 

cultivated in the current year and not in the last five years or more in succession. For 

example this includes degraded forest land, pastures, bamboo bushes, thatching 

grasses, alkaline & saline land, gullied and ravines, undulating up land, land under 

shifting cultivation, strip land, land covered with sand, water logged marshy land, 

mining/industrial waste, dried up lakes, tanks, etc., which can be recovered for 

economic use).  

7. Fallow land, other than current fallows: This comprises cropped areas which are kept 

fallow during the current year only. 

8. Current fallows: This includes fallow land that has not been under cultivation 

temporarily for a period of not less than one year and not more than five years, land 

under seedlings, land prepared for sugar cane.  

9. Net area sown: This includes area sown under crops and orchards, counting areas 

sown more than once in the same year only once. 

 

9. The above classification is designed mainly to reveal vegetation status, that is, 

whether a particular area is being currently cultivated, grazed or forested or if it is possible 

to use it for agricultural purposes in future. This classification is being used by many 

countries with modification according to their needs and resources. 

 

10. Increasingly it is felt that to monitor the global environment it is necessary to have a 

detailed standard classification of land use to meet needs of different users working in 

different areas for sustainable development. To meet this requirement the Economic 

Commission for Europe (ECE) released a Standard Statistical Classification of land use mixing 

some categories of land cover and taking into account additional economic activities like 

mining, industrial land, land used for public services, etc. This effort was made in 1989 while 

developing a set of ECE Environmental Indicators. Extract from the ECE document 
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CES/AC.63/2 dated 13.01.1989 – “Proposed ECE Standard International Classification of Land 

Use” is given in Appendix I.  

 

11. This classification, however, could not get universal acceptance because of problem in 

collecting data. Data for some of the categories could be collected only through techniques 

such as remote sensing while for others use of conventional techniques are required. As the 

classification does not distinguish land under active economic use to the other land not in use, 

information provided by the classification could be directly relevant to assess degree of 

reversibility of land use changes. It has also been recognized that as the classifier boundaries 

are not well defined, the type of information collected depends on the technique used for 

collecting the data. SEEA observes that “For land use in general the more detailed ECE land 

use classification should be used. This classification is better suited to the analysis of types of 

land use with different environmental impacts rather than for the land classification in the 

SNA. The ECE classification is not entirely satisfactory and several international agencies 

(such as the FAO and Eurostat) were at work towards an improved land use classification at 

the time of writing of this handbook”. However, this classification remained in use for 

compiling environmental indicators. 

 

12. The SNA asset classification distinguishes four types of land for collection of data on 

land in physical unit and in monetary value according to the services it is providing– i.e. land 

underlying buildings and structures; land under cultivation; recreational land and associated 

surface water; other land and associated surface water. However, to link the economic 

benefits with its impact on ecosystem need more detailed disaggregation. This approach would 

provide data that are consistent with the other data included in national account as well as in 

the natural resource and environmental account which is essential for framing policies for 

sustainable development and indicating current status of land use.  

 

13. In environmental accounting land and other natural resources are integral part of 

ecosystems and are closely related environmental assets. While the economic use of land is 

often connected with short – or – long - term processes of deterioration (or improvement); 

indirect use benefits delivered in the long term depends heavily on complete ecosystem and 

not on individual species or elements. To cover this aspect, a comprehensive set of land and 

ecosystem accounts have been included in the SEEA. This accounting module in the SEEA is 

useful for several reasons:  

 

• it provides a complete picture of land cover and land use for a nation and allows the 

derivation of trends and indicators of change;  

• it aids the integration of diverse data sources on land cover and land use as well as 

with other data (for example, on population, economic activity, water balances, 

species or fertilizer use);  

• it promotes standardization and classifications of land cover, land use and causes of 

changes in land cover and land use;  

• it allows changes in land use, land cover, habitats and biodiversity to be linked as far 

as possible to driving forces;  

 

14. This module can be compiled at national, regional, watershed or landscape type level 

as it includes geo-referenced land-use or land-cover data. To compile this module a land use 
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classification is required. The SEEA recognizes that it is extremely difficult to develop a single 

standard land use classification that serves all the different purposes in a meaningful way. In 

principle different options based on ownership or use basis exist for the allocation of land to 

industries and households. Data sources available may include information based on satellite 

images, aerial photographs, maps and data sets based on field surveys or cadastral 

administrative databases. However, as in principle very often each segment of land are used 

for multiple economic activities, the SEEA recognizes that supplementary accounts would be 

required for each further issue oriented analysis to consolidate activity scattered over 

various segment which have been classified either by ownership basis or by principal use. 

 

4. Problems in compiling land use data 

 

15. Some of the problems that are faced in collection, compilation and presentation of data 

on land use are discussed below: 

 

• Concepts and definitions: There are no universally accepted concepts and definitions for 

some of the items in the classifications. Countries have developed their own definitions 

depending upon their needs and the statistical system of the country. Three important 

points deserve special attention in this connection : 

 

(a) For certain items, definitions of the categories of land used by various countries are at 

times different from those given by FAO. The best example is that of arable land which 

in many countries is taken to be the land that is potentially cultivable, whereas FAO's 

definition refers to land under temporary crops, meadow and pasture. This problem is 

so widespread that it may be necessary to make countries understand the utility
2
 of the 

‘arable land’ concept adopted in FAO terminology. This is all the more important since 

one cannot arrive at an estimate of arable land by some easy method such as summing 

areas sown or harvested because of multiple sowing and harvesting and inter-cropping, 

which may lead to double counting. 

 

(b) Definitions used by reporting countries vary considerably, and items classified under the 

same category often relate to different kinds of land. For example, once we arrive at 

definitions of pasture and forestland, we are confronted with the concept of wooded 

land. Thus wooded land is taken by some countries to refer to what statisticians prefer 

to call ‘woodland.’ In most developed countries, animals graze on these areas. 

Statisticians classify the areas where animals graze as ‘pasture’ while those engaged in 

resource assessment use the term ‘wooded land’ (on the basis of satellite imagery) for 

such land. Similarly there are problems with the classification of area under some 

plantation crops, e.g. rubber plantations could be classified as wooded land, or 

woodland or forest. 

 

(c) Forestlands also present a classification problem.  In many developing countries, area 

under forest is normally taken to be the area that has been declared forest in legal 

terms, even though it may not have an adequate forest cover.  Contrary to this, in 

developed countries, stress is put on the forest cover. 

                                                                
2 Arable land is used for deriving environmental indicators relating to use of agri-chemicals as well as 
deriving measures of cropping intensity needed for making plans for agricultural development. 
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• Mixed coverage: Data on fallow areas, pastures, shifting cultivation and forest lands are 

very rarely available and are very often mixed up with arable land, grasslands or forestland. 

 

(a) Fallow area: Fallow area is generally of two types, land that is left idle in the current 

crop season to improve the productivity of land, and land that has been left fallow for 

a longer time period and for which no cultivation activity has been planned.  Many 

countries do not distinguish between these two types of fallow area and count them 

under arable land.  This treatment prevents the linking of the data to the use of agri-

chemicals or harvested area. 

 

(b) Pasture: In some countries pastures are being cultivated as a regular crop that involves 

the use of agri-chemicals.  It may be necessary to distinguish the cultivated pastures 

from the native pastures. 

 

(c) Shifting cultivation: Shifting cultivation presents considerable environmental problems 

and is one category where data are not available for various reasons.  This activity can 

be defined as cultivation involving the removal or burning of vegetation for pasturage 

or other purposes to support human life.  There are two distinct types of shifting 

cultivation, the rotation system and the abandonment type.  In both types, 

farmers/tribe members/nomads cut down and burn trees without considering their 

value in maintaining the ecosystem.  This practice is being followed in both fallow 

areas (which are of a permanent nature) as well as in forest areas.  Many countries 

include this category of land under arable land.  Some countries also treat it as 

harvested area. 

 

(d) Multiple-use forest land: Forest land in particular presents a high degree of complexity 

in land classification systems because of excessive multiple use.  Problems are 

especially related to properly surveying land use and presenting results statistically and 

in maps.  Three classification methods have been used in countries in the reporting of 

forest land: 1) reporting on the basis of “primary use,” 2) reporting in separate 

“multiple-use categories,” or 3) reporting land proportionally under each of the 

individual use categories. There is also the question whether managed woodlots 

should be considered agro-forestry or agriculture and when should a land unit switch 

categories. 

 

(e) Grassland and forest land mixes: In classifying forestland, another difficulty arises when 

it is mixed with grassland.  Definitions on the basis of land cover could help in 

classifying various mixtures or combinations into forestland, grassland or some mixed 

categories. It is also difficult to deal with a situation when forest lands/grass lands are 

used for grazing as well as for some combinations of wood and non-wood forest 

production. 

 

• Measuring forest land: As mentioned earlier, forest lands, most easily measured on the 

basis of land coverage, cause a host of classification problems.  The problems arise not just 

because of multiple-use, but also because these lands can be agricultural (agro-forestry, 

plantation, grazing) or built-up areas (urban forests, city parks) or productive forests (timber 
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lands, pulpwood forests) or non-productive forests (conservation areas, recreation areas).  

The multiple-use characteristics of grasslands and forestlands affect the basic design 

principle of the absence of overlap in that many of these areas can fall into different 

categories.  Should land then be classified under each of its uses, under its primary use 

(often recommended for agricultural areas) or under a series of specifically defined 

multiple-use categories?  Problems also arise in determining the primary use or defining a 

reasonably manageable number of multiple-use categories. 

 

• Non-agricultural land use: A review of the international efforts to devise land use 

classification systems also provides a number of insights and suggests general principles 

with respect to handling common classification problems.  Built-up and residential areas are 

relatively easy to measure in terms of land coverage and less so in terms of land use, even 

though their very existence is the result of human activity, a land use principle.  

Furthermore, built-up areas need to be further divided into lower level categories to 

provide useful information for land use planning.  The difficulty arises in choosing these 

categories.  As an example, Young (1994) divides built-up areas, called “settlement” into 

residential, commercial, industrial and infrastructure.  But this division does not separately 

identify the important area of public services associated with government, health, defense, 

etc., that are of particular relevance to the issues of rural development (Duhamel, 1998). 

 

5.  Proposed framework for integrated land use classification 

 

16. Global concerns about food security, the quality of life for future generations, and a 

growing awareness about environmental degradation, are posing penetrating questions to 

the world of science. These aspects were discussed at various international forums starting 

from the United Nations Conference on Environment and Development (Earth Summit, 

1992, Rio de Janeiro), World Food Submit (1996, Rome), Copenhagen World Summit for 

Social Development (the Social Summit, 1995). One important agenda that was highlighted 

at each Conference was the need for a comprehensive approach for environmentally sound 

and sustainable economic development. This exercise requires quantitative land use data. In 

this connection complexity of defining land use was recognized and it was recommended 

that the definition of land use may be made more interdisciplinary for a precise analysis of 

the performance of land use. Such an analysis would include biophysical and ecological 

productivity, feasibility and sustainability, the socio-economic feasibility, acceptability and 

impact of land, etc. 

 

17. There are many initiatives underway to develop a land use classification. These 

efforts have also been evaluated by research workers and representatives of international 

organizations (Duhamel, 1998; Young, 1993 & 1994, SEEA, 2003) to judge their suitability 

from the point of view of providing internationally comparable statistics. In most of the 

classifications being used or propagated, the work has been motivated by keeping in view 

the specific final objectives with little consideration for comprehensiveness. This approach 

has resulted in classification systems that are biased in reference to the particular end 

objectives. The SEEA 2003 has recognized that keeping in view functions of land, land quality 

and other attributes it is not possible to define one single classification of land use. A review of 

these efforts suggests that a land use classification should have following characteristics: 
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(a) The classification should cover the total area of land that needs to be classified 

irrespective of the fact if it is being used for any economic activity. For this purpose 

we need to define land. The interdepartmental Working Group on Land Use Planning 

at FAO (Young, 1994) proposed a definition of land that can be taken into account in 

constructing land use classifications. “Land is a delineable area of the earth's terrestrial 

surface, encompassing all attributes of the biosphere immediately above or below this 

surface, including those of the near surface climate, the soil and terrain forms, the 

surface hydrology (including shallow lakes, rivers, marshes, the plant and animal 

populations, the human settlement pattern and physical results of past and present 

activity (terracing, water storage or drainage structures, roads, buildings, etc.).”  

 

(b) The categories of the classification should not overlap. This is essential to provide a 

unique dataset descriptor for any piece of land. 

 

(c) The classification should cover all activities. Activities, for this purpose, could be 

taken to include: (i) productive or economic activities, as defined by International 

Standard Industrial Classification (ISIC) for all economic activities; and (ii) protective 

(environmental related) activities that may not result in any tangible result or output. 

At this stage it may also be mentioned that the concept of purpose is different from 

activity and the two should not be confused.  The ‘purpose’ is connected with the 

kind of objective an activity pursues. 

 

(d) The classification systems should not be confused with legends.  Classification is the 

abstract representation of the situation in the field using well-defined diagnostic 

criteria, the classifier, while legend is the application of a classification. A system of 

classification is therefore independent of scale or means used for collection of data 

(Di Gregorio and Jansen, 1997). 

 

(e) Land use has been linked with productive or protective activity (c.f. c above) on land. 

From this perspective, it is important to define categories on the basis of activities and 

not to rely too heavily on physical and environmental attributes unless these attributes 

become representative of an activity.  

 

(f) Very often land use data base need to be linked with policy relevant information. To 

save classification becoming biased to any purpose, such information may be created 

as supplementary information that could be used by relevant users.  

 

18. These requirements suggest that an ideal classification can be prepared by first 

dividing total land area in two classes - (a) area not in use (excluding areas that were in use 

once, but are no longer in use due to degradation, etc.) and (b) area in use for undertaking 

economic activities, as the classifier and method for collection of data would be different.  

 

19. Another important fact that needs to be considered is that on many segments of land 

more than one economic activity generally carried out. It is possible that one of these 

activities may be major, yet other economic activities may have a significant production. For 

example, part of an area under forest may be under active crop husbandry or is having a big 

water body having significant role in fishery activity. Likewise a significant area under 
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transport activity may be having a significant area under trade or hotel & restaurant activity. 

Such a situation has been visualized by SEEA also and it has suggested creation separate 

accounts for each activity according to need of the analysis. In such an approach, although 

the purpose of the analyst would be served, it would not be possible to get an overview of 

the land use for the area under consideration. To overcome this problem it is suggested that 

a concept of “gross land use” and “net land use” may be introduced. This concept is in use 

for measuring area under crop in situation of multiple sowing and mixed cropping. In this 

case area under each crop is counted to get the gross cropped area and the area under plot 

is treated as net cropped area. “Gross” divided by “net” gives the cropping intensity. In the 

present case it has been proposed that by taking “gross” as hundred and equating it to net 

area share of land under each activity can be compiled. 

 

20. Keeping in view the above listed points a comprehensive land use classification has 

been proposed for primary functions of land: 

 

1. Total Area (Total area of the country including area under water, etc.) 

 

1.1 Area not in use (excluding areas that were in use once, but are no longer in use 

due to degradation, etc.) 

1.1.1  Land area 

• Land under glaciers and perpetual snow and other land (not 

elsewhere classified)  

• Land under vegetation (closed forest areas) 

• Land under desert 

1.1.2  Land under water (Area under tidal water) 

 

1.2 Area in use for undertaking economic activities 

1.2.1  Land area 

• Land under single use (details as per concepts given by ISIC) 

• Land under multiple use
3
 

o Net land area under use 

o Gross land area under use (Details as per concepts given by 

ISIC)  

o Intensity of use [(b)/(a)] 

• Land not in use due to degradation 

• Other land area (not elsewhere classified) 

 

1.2.2  Land under water (Area under water) 

• Land under water in single use (details as per concepts given by ISIC) 

• Land under water in multiple use
3
 

 

o Net land area under water in economic use 

o Gross land area under water in economic use (Details as per 

concepts given by ISIC)  

o Intensity of use [(b)/(a)] 

                                                                
3
 In the final operational classification, it would be useful to classify areas under two activities (activity relates to 

ISIC concepts) and more than two activities. 
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• Land under water not in use due to degradation 

• Other land under water (not elsewhere classified) 

 

21. In building these associations, one can easily use principles laid down in ISIC for 

classifying activities into principal, secondary and ancillary activities and their association to 

the owner of the unit. To meet the needs of multiple users, one may consider taking ISIC 

classes and superimposing other details at the second level. For example, in the case of crop 

husbandry, detailed data may also be required on area under different crops or 

characteristics of soil for considering specific issues
4
 like soil degradation/erosion due to 

wind, water and sedimentation, water logging, salinization, shifting cultivations.  

 

6. A Numerical Illustration 

 

22. Just to illustrate how this proposed classification would work and how the data can 

be interpreted, a simple example has been created (see table on the next page). Let a region 

has only four economic activities, viz., crop & Animal Husbandry, Forestry, Fishing and Non – 

agricultural activities. For each economic activity two plots have been considered. The first 

plot in the crop & animal husbandry activity the crop is taken twice in a year giving gross 

cropped area as 150. On the second plot the paddy cultivation is being done along with 

pieces-culture activity. On the first forest plot, an area measuring 30 is under shifting 

cultivation and on the second forest plot, a river is passing through which is being used for 

fishing activity (40) and for recreation (30), giving gross area under use as 230 and 570 

respectively. The two plots having fishing activity as the principal activity, a portion (20) is also 

being used for recreational activity, giving 250 and 220 as the gross area under use. Similarly, 

the two plots having non-agricultural activities as main activity, the first plot is having 

residential houses as well as business activities (100 for shops), giving 400 and 150 as gross area 

under use. 

 

                                                                
4

 Over the last two decades the Land and Water Development Division (AGL) FAO has been at the forefront of 

the development and application of computer-based systems to analyze data and generate information to 

support decisions on various land and water issues. Separate soil and land and water systems (such as: AEZ - 

Agro-Ecological Zoning System, SDBm - Multi-Lingual Soil Database, SOTER - Soil And Terrain Database, DSMW - 

Digitized Soil Map Of The World, FAO/ITC Land Use Database, ECOCROP 1 - Crop Environmental Requirements 

Database, ECOCROP 2 - Crop Environmental Response Database, WOCAT - World Overview of Conservation 

Approaches and Technologies, DTIPNS - Database Tool for Integrated Plant Nutrition Systems, MCDA - Multi-

Criteria Decision Analysis techniques, CLIMWAT - Climatic Database, CROPWAT -  a computer program for 

irrigation planning and management, SIMIS - Scheme Irrigation Management Information System) have been 

developed. The soil and land systems focus on methodologies and tools for the assessment of land resources 

potentials at global, regional and national and sub-national levels. The water systems concern irrigation water 

use and management at field level and water resources assessment at regional and national levels. For 

summary please refer to “Information technology and decision-support systems in AGL – Background Paper” 

prepared by J. Antonie, Soil Resources, Management and Conservation Service, Land and Water Development 

Division, FAO, Rome, Italy In: Proceedings; World Soil Resources Reports (FAO) , no. 89; Sub-regional Workshop 

on Land Resources Information Systems for Food Security in SADC Countries, Harare (Zimbabwe), 3-5 Nov 1999, 

p. 9-14. 
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In the above numerical example column totals (230, 700, --- ) show area under each activities 

and row total given in last but one column gives the gross area under use. The last column 

indicates the intensity of use. Data in the colored diagonal cell indicate area by principal 

activity. 

 

7. Concluding remarks 

 

23. The classification based on such a framework would be: 

 

• Fully compatible with ISIC. As many users are familiar with ISIC, the system would be 

simple to understand and flexible to incorporate needs of different stake-holders. 

• Fully compatible with FAO’s land cover classification and could be used for projecting 

changes in land cover vis-à-vis land use. 

• Independent of legend required by different stake-holders. It would be possible to 

aggregate data on different scales and mapping units. 

• Able to facilitate analysis of impact of different economic activities as well as impact 

of nature’s vagaries on areas under land and water. 

• It would be feasible to super-impose further details according to user’s need to 

support better land use planning. 

 

This framework would also provide a correspondence between land and labor and capital 

employed, as well as with the goods & services produced.  However, in order to attempt 

such a classification, it would be necessary to undertake further inter-disciplinary work to 

define appropriate classes and guidelines for deciding boundary line issues. 
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Appendix I: ECE Land Use Classification
5
: Definitions of terms 

 

NOTE: Terms are ordered as they appear for the first time in the classification.  

 

1. Agricultural Land  

 

This refers to the major classes of land use on agricultural holdings. For classification the 

"gross area" is surveyed for each class. Agricultural land includes land under farm buildings, 

yards and their annexes, permanently uncultivated land, such as uncultivated patches, 

bunds footpaths, ditches, headlands and shoulders. Land under farm buildings, yards and 

their annexes are surveyed regardless of their area extent. (The minimum size for all other 

land uses is 0.5 hectares).  

 

1.1. Arable land  

 

This refers to all land generally under rotation whether for temporary crops or meadows, or, 

left fallow.  

 

1.2. Land under permanent crops  

 

This signifies land used for crops occupying it for a long period of time and which do not 

have to be planted for several years after each harvest. Land under trees and shrubs 

producing flowers, such as roses and jasmine, is so classified, as are nurseries (except those 

for forest trees, which should be classified under "forests and other wooded land"). 

Permanent meadows and pastures are excluded.  

 

1.3. Land under permanent meadows and pastures  

 

This means land used permanently (i.e., for five years and more) for herbaceous forage 

crops. Permanent meadows and pastures on which trees and shrubs are grown should be 

recorded under this heading only if the growing of forage crops is the most important use of 

the area. Measures may be taken to keep or increase productivity of the land (i.e. use of 

fertilizers, mowing or grazing by domestic animals.  

 

1.4. Fallow agricultural land  

 

Arable land that is set at rest for a period of time ranging from one to five years before it is 

cultivated again, or land usually under permanent crops, meadows or pastures, which is not 

being used for that purpose for a period of at least one year. Arable land which is normally 

used for the cultivation of temporary crops, but which is temporarily used for grazing is 

included.  

 

1.5. All Other agricultural land n.e.s.  

 

                                                                

5
 CES/ AC.63/2 dated 13.01.1989: "Proposed ECE Standard International Classification of Land Use" 
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This includes all agricultural land, which is not specified previously. Such land may be 

potentially productive or not.  

 

2. Forest and other wooded land  

 

Classification of forest and other wooded land should be undertaken irrespective of the 

characteristics of the soil (e.g. wet forest should be shown under forest and not under 

wetlands). Forest and other wooded land used primarily for agricultural purposes such as 

grazing should not be included under this category but under agricultural land. Excluded is 

land under timber classified elsewhere, such as city parks and gardens (included in category 

3), etc. 

 

The following descriptions are proposed under this heading: 

 

Forest: All land with a "forest cover", i.e. with trees whose crowns cover, actually or 

potentially, more than 20 per cent of the area. 

 

Included are: 

  

(a) All plantations, including one-rotation plantations, primarily used for forestry 

purposes;  

(b) Areas temporarily unstocked as well as young natural stands and all plantations 

established for forestry purposes which have not yet reached a crown density of 

more than 20 per cent;  

(c) Forest roads and streams and other small open areas, as well as forest nurseries, 

that constitute an integral part of the forest and which cannot be readily excluded by 

the survey system used; 

(d) Forest in national parks;  

(e) Areas of windbreak and shelterbelt trees sufficiently large to be managed as 

forest.  

 

Excluded are:  

 

(a) Isolated groups of trees smaller than 0.5 hectare;  

(b) City parks and gardens;  

(c) Areas not meeting the conditions of forest as described above, even if 

administered by Forest Authorities.  

 

Other wooded land: Land which has some forestry characteristics but is not forest as 

defined under "Forest" above. It includes:  

 

(a) Land, other than forest, with trees whose crowns cover 5-20 per cent of the area 

or with shrubs or stunted trees covering more than 20 per cent of the area, not 

primarily used for agricultural or other non-forestry purposes, such as grazing of 

domestic animals, e.g. open woodlands, scrub and brushland;  
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(b) Such tree nurseries or seed orchards which are not included in the area of 

"forest";  

(c) Land occupied by trees in lines, elsewhere, (converted to area by 0.8 hectare per 

1,000 m) as well as windbreaks and shelterbelts smaller than 0.5 hectare or too 

narrow to be managed as forests.  

 

2.1. Land under coniferous forest  

 

This relates to land covered by forest as defined above, in which around 70-75 per cent or 

more of the volume of growing stock is of coniferous species (Gymnospermae).  

 

2.2. Land under non-coniferous forest  

 

This relates to land covered by forest as defined above, in which around 70- 7S per cent of 

volume of growing stock is of non-coniferous species (Angiospermae).  

 

2.3. Land under mixed forest  

 

Forest not meeting the descriptions of either 2.1 or 2.2 above.  

 

 

2.1.1 

2.2.1 

2.3.1 

2.4.1 

With wood production the recognized major function 

Forest or other wooded land, predominantly used for the production of 

timber or other forestry products 

 

2.1.2 

2.2.2 

2.3.2 

2.4.2 

With protection, conservation and biological use the recognized 

functions. 

 Forest or other wooded land, the predominant function of which is 

wither individually or in combination - the protection of soil against 

erosion, watershed, water flow control, air purification, wind shelter, 

noise abatement, etc., the preservation of habitats, the protection of 

fauna and flora species, the preservation of wildlife forage grounds and 

other biological use 

 

2.1.3 

2.2.3. 

2.3.3 

2.4.3 

With recreation as the recognized major function. 

Forest or other wooded land which is predominantly used for 

recreational activities by the general public.  

 

3. Built-up and related land (Excl. Farm buildings)  

 

This category covers all land which is occupied by houses, roads, mines and quarries and any 

other facilities, including their auxiliary spaces, deliberately installed for the pursuit of 

human activities. Included are also certain types of open land (non-built-up land), which are 

closely related to these activities, such as waste tips, derelict land in built-up areas, junk 
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yards, city parks and gardens, etc. Land occupied by farm buildings, yards and their annexes 

(classified in category 1.5) is excluded.  

 

3.1 Residential land  

 

This relates to land which is mainly covered by residential or mainly residential buildings, 

irrespective of whether they are actually occupied or temporarily vacant. Included in 

residential land are attached private gardens and small green areas, which are mainly used 

by the inhabitants of the buildings, to which they are attached. Residential areas also 

comprise parking facilities and small playgrounds, which are essentially reserved for use by 

the local population. Excluded is land used for purposes specified elsewhere, even if it is 

mainly used by the local population. In replies to international data collections, respondents 

should specify the criteria used as a basis for determining whether a building is mainly 

residential or mainly non-residential.  

 

3.1.1. With mainly one or two storey buildings  

 

Residential land, which is covered by residential or mainly residential buildings of not more 

than two stories. Excluded is land mainly occupied by secondary residences or vacation 

houses (to be included in category 3.9).  

 

3.1.2. With mainly three or more storey buildings  

 

Residential land which is covered by residential or mainly residential buildings of more than 

two stories.  

 

3.2. Industrial land, excluding land used for quarries, pits, mines and related facilities 

  

Industrial land: This encompasses land on which mainly manufacturing activities ISIC major 

division 3) are pursued, including all auxiliary grounds, such as private roads, parking lots, 

storage grounds, office grounds, etc. Also included is land used by enterprises primarily 

engaged in construction work (ISIC major division 5). However, actual construction sites are 

to be classified in accordance with the final purpose of the land under construction. Harbour 

areas and their storage facilities, although possibly extending to industrial premises, are 

excluded. Also excluded is land used for quarries, mines, pits and related facilities (to be 

classified in 3.3).  

 

3.3 Land used for quarries, pits, mines and related facilities  

 

Land which is used in connection with mining and quarrying activities (ISIC major division 2), 

including abandoned mines and quarries not put to a different use.  

 

3.4 Commercial land  

 

Land mainly used for commerce, trade and related services, such as shopping centers, 

banks, commercial garages, repair shops, commercial storage facilities, related office 
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buildings, etc. Also included are private roads and other auxiliary spaces located in the areas 

concerned. In terms of ISIC, the activities included in this category can be described by 

major divisions 6 and 8, group 7192 and division 95. Excluded is land used for purposes 

specified elsewhere.  

 

3.5 Land used for public services (excluding technical infrastructure and transport and 

communication)  

 

This category comprises land mainly used for public administrations at the national, 

provincial or local level, public power stations and water works, public waste and waste-

water treatment plants, schools, hospitals, churches and other social and cultural facilities 

irrespective of whether these functions are provided by government, institutions or private 

persons. Included is land used for their auxiliary purposes. In terms of ISIC, the activities 

included in this category can be described by major division 9, except divisions 92 and 95. 

Excluded is land used for purposes specified elsewhere, in particular land under technical 

infrastructures and land used for public transport and communication facilities.  

 

3.6. Land of mixed use  

 

This category is reserved for land, to which no single main use in accordance with other two-

digit items under this category can be ascribed.   

 

3.7. Land used for transport and communication  

 

This item covers land used for public and private railways, operating on a commercial basis, 

public J roads, land used for surface pipelines for the transport of fuels and other products, 

airports, land used for installations of the telecommunications system, etc. Included is also 

the land used for transport-related offices and other service buildings and installations, such 

as stations, airport buildings, storage facilities for equipment and repair workshops, space 

used for sidewalks, grass slopes along railways, wind shelter belts along roads, open noise 

abatement areas round airports as well as any other space needed, according to national 

practices, for the provision of the related infrastructure. In terms of ISIC, the activities 

included in this category can be described by major division 7. However, waterways are not 

classified here, but under category 7 of this classification.  

 

3.7.1. Land under roads  

 

Part of total land under transport and communication facilities, which is used by public 

roads, including motorways, and their auxiliary services. Included are pavements, public 

parking lots along roads and similar spaces.  

 

3.7.2. Land under railways  

 

Part of total land for transport and communication facilities which is used by public railways 

as well as private rail systems, operating on a commercial basis. Included is land used for 
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their auxiliary services, such as stations, related administrative buildings, storage yards, 

installations for repair and maintenance of equipment and the like.  

 

3.7.3. Land under airports and related facilities  

 

Part of total land for transport and communication facilities, which is used by airports and 

air-fields of all kinds and their related buildings.  

 

3.7.4. Land under harbour and related (storage) facilities  

 

Part of total land for transport and communication facilities, which is officially designated as 

harbour area even if used for industrial or commercial premises. Excluded is the water area.  

 

3.7.5. Other land used for transport and communication, n.e.s.  

 

This category establishes the balance between category 3.7 on one hand and categories 

3.7.1 -3.7.6 on the other. Included is land under (surface) pipelines for the transport of fuels 

and other products.  

 

3.8. Land used for technical infrastructure  

 

This item covers land used for technical installations that serve the generation and 

transmission of electricity, the treatment and disposal of wastes, supply and distribution of 

water, collection and treatment of waste-water and related activities. Included is also the 

land used for related offices and other service buildings and installations, as well as any 

space needed according to national practices, for the operation of such technical 

infrastructure. In terms of ISIC, the infrastructure covered by this item is related to activities 

of major division 4 and division 92.  

 

3.8.1. Land used for the disposal of wastes  

 

Land used for waste treatment installations and their auxiliary grounds and waste tips of all 

kinds, including junk yards, except installations for the collection and treatment of waste-

water.  

 

3.8.2. Land used for water supply and waste-water treatment  

 

Land used for technical infrastructure that is devoted to water supply, sewerage and waste-

water treatment installations.  

 

3.8.3. Land used for power stations and high voltage transmission lines  

 

Land used for technical infrastructure that is devoted to the generation of electricity and to 

the high-voltage transmission of electricity  

 

3.8.4. Other land used for technical infrastructure, n. e. s.  
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This category establishes the balance between category 3.8 on one hand and categories 

3.8.1 -3.8.3 on the other.  

 

3.9. Recreational land  

 

This item relates to land used for purposes of recreation, e.g. sports fields, gymnasium, 

major playgrounds, major public parks and green areas, public beaches and swimming 

pools, camping sites, areas mainly occupied by-major facilities for tourism, secondary 

residences or vacation houses, hobby gardening, etc.  

 

3.9.1. Recreational land mainly occupied by camping sites, secondary residences or 

vacation homes  

 

Part of total residential land, which is mainly used in an identifiable way by camping sites, 

secondary residences or vacation homes. .  

 

3.9.2. Other recreational land n.e.s.  

 

This category establishes the balance between categories 3.8 and 3.8.1. 

 

3.10. Related open land  

 

Open land such as sites reserved for future construction, derelict land not used for purposes 

specified elsewhere, or any other open land not classified elsewhere. 

 

3.11. Other built-up land n.e.s.  

 

This category establishes the balance between category 3 on one hand and categories 3.1 to 

3.10 on the other.  

 

4. Wet Open Lands  

 

Non-wooded sites either partially, temporarily or permanently: water logged, the water of 

which may be fresh, brackish or salt, on blanket or raised peat lands. The water may be 

either stagnant or running, and is usually shallow, especially if it is salt.  

 

4.1. Hires  

 

Transitional phase between land and water, among which blanket or raised peat lands. 

Depending on elevation, mires may be more or less regularly flooded. In the non-flooded 

state, the ground is wet and spongy. Vegetation consists chiefly of decayed moss and other 

vegetal matter.  

 

4.1.1. Ombrogenous mires (Upland moors)  
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Hires obtaining water from precipitation and comprising acid raised and blanket bogs, often 

rich in spaghnum.  

 

4.1.2. Soligenous Hires (Lowland bogs)  

 

Mires, which are under influence by ground water in addition to precipitation. They produce 

various forms of pest of low organic content.  

 

4.2 Wet tundra  

 

Temporarily inundated, treeless flood region with arctic climate and vegetation.  

 

4.3 Other wet open land n.e.s.  

 

This category establishes the balance between category 4 on one hand and categories 4.1 -

4.2 on the other.  

 

5. Dry Open land with special vegetation cover  

 

Non-wooded land which is covered by low vegetation (less than 2 metres)  

 

5.1. Heathland  

 

Uncultivated open land, covered with vegetation often consisting to a considerable degree 

(25 per cent or more) of ligneous and semi-ligneous plants (fern, heather, furze, genista, 

etc.) as well as of herbaceous plants of generally low pastoral value.  

 

5.2. Dry tundra  

 

Dry, treeless flat regions with arctic climate and vegetation. 

 

5.3. Mountainous grassland  

 

Natural grassland above the natural tree line or artificially created grassland in mountainous 

areas below the natural tree line, which is not regularly (i.e. permanently or during seasons) 

used for grazing of domestic animals, and on which no measures are taken to maintain or 

increase productivity (i.e. by the use of fertilizer, mowing or grazing of domestic animals). 

Such lands are included in land under permanent meadows and pastures (category 1.3).  

 

5.4. Other n.e.s  

 

This category establishes the balance between category 5 on one hand and categories 5.1 -

5.3 on the other.  

 

6. Open Land Without, Or With Insignificant, Vegetation Cover  
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Non-built-up land the surface of which either is not covered at all by vegetation or scarcely 

covered by some vegetation, which precludes its inclusion in other categories of the 

classification. 

 

6.1.1. Bare rocks  

 

Part of this category of open land covered by bare rocks. 

 

6.1.2. Glaciers and perpetual snow  

 

Part of this category of open land covered by glaciers (measured at their maximum seasonal 

extension) and perpetual snow.  

 

6.2. Sand-beaches, dunes, other sandy land  

 

Part of this category of open land covered by beaches, dunes, savannahs, crude deserts and 

desert areas. 

 

6.3 Other n.e.s.  

 

This category establishes the balance between category 6 on one hand and categories 6.1 -

6.2 on the other.  

 

7. Waters  

 

This relates to the part of the national territory reported, which is covered by surface water. 

The national territory to be reported is defined as the surface enclosed by all inland borders 

and, if applicable, the normal baseline (low-water mark) on the seaward side.  

 

7.1. Inland waters  

 

All waters on the landward side of the line of the mean tidal level. 

 

7.1.1. Natural watercourses  

 

Watercourses,\either natural or to some extent artificially constructed, including their 

generally broad portions near their outlets. The mean tidal level in estuaries determines the 

borderline between watercourses and the sea into which they flow. The imaginary shoreline 

of a natural watercourse determines its borderline with an artificial watercourse, where 

applicable.  

 

7.1.2. Artificial watercourse  

 

Fully artificially constructed watercourses which serve in-stream uses, purposes of water 

management, irrigation and the like. The mean tidal level determines the borderline 

between an artificial watercourse and the sea. The (imaginary) shoreline of the natural 
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watercourse determines the borderline between artificial and natural watercourses, where 

applicable.  

 

7.1.3. Inland sea (fresh water or saline), lakes, ponds coastal land locked bodies of water  

 

A natural water body (freshwater or saline) located in a depression in the earth's surface, 

which is filled with water and surrounded more or less completely by land. The land could 

form part of one or more countries. The water body could have one or more inlets or 

outlets in the form of natural or artificial drainage channels (i.e. rivers, streams, brooks or 

channels). Bodies of water included in this category and always separated from the open 

sea.  

 

7.1.4. Artificial water impoundment 

 

A water body impounded by a dam, which is used for the supply of drinking water, 

electricity generation, irrigation or animal husbandry. 

 

7.1.5. Other inland waters n.e.s.  

 

This item establishes the balance between category 7.1 on one hand and categories 7.1.1 -

7.1.4 on the other.  

 

7.2. Tidal Waters   

 

All waters (other than inland waters), brackish or marine, lying on the land ward side of the 

"normal baseline" (LOS) along the coast, and in estuaries between this low-water mark 

baseline and the sea ward side of the line at the mean tidal level.  

 

7.2.1. Coastal lagoons  

 

Seawater bodies at the coast, but separated from the sea by land spits or similar land 

features. Coastal lagoons are open to the sea is restricted spaces.  

 

7 .2.2. Estuaries  

 

Consist of those generally broad portions of river, stream, brook or torrent, near its outlet 

which is influenced by the marine water body to which it flows. The demarcation line is 

generally the mean tidal level. 

 

7.2.3. Other tidal waters n. e. s.  

 

This item establishes the balance between categories 7.2 on one hand and 7.2.1 to 7.2.2 on 

the other. 

 

 


