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Agriculture has an important place among various economic activities, not only because
itisaprincipal user of natural resources but also because it is a user as well as a producer of
eco-products (marketable products, recreation, maintenance of species, environmental quality,
etc.). It has been recognised time and again that the per capita arable land is progressive
declining. Water resources, in contrast to land resources, are abundant globally, but these are
not evenly distributed and some countries face the constraint of absolute scarcity. The intense
pressure on land and water resources often leads to their misuse. The area under cultivation is
being expanded by cultivating marginal lands (including sloping lands), that have been
deforested. To obtain higher production levels, measures are being taken to improve yields
per hectare but these involve the application of heavy dosages of agricultural chemicals, and
expansion of irrigation, which, unless managed properly, can have adverse environmental
consequences. Thus, the extensive use of fertilisers is often linked to eutrophication of water
bodies, soil acidification and potentia of contamination of the water supply with nitrates. The
problem of excessive use of nutrients is confined to developed countries and some developing
countries only. In fact, in many parts of the developing countries, nutrients being applied per
hectare are too low to replace those that are removed by crops. The multiplication in the use
of pesticides in response to the rising pest problem is aso having a negative impact on the
environment. The management of water resources too is posing problems in many areas. In
water scarce areas, water abstracted from aquifers is accompanied by arelatively low rate of
recharge. This puts a tremendous stress on available water resources. In several other areas
where irrigation is practised without adequate drainage, over-watering often results in
waterlogging and salinization. The impacts of climate change on agriculture and the
ecosystem are becoming additional sources of concern.

This phenomena and concern has been recognised by many individuals and national as
well as international organisations and a large amount of work has been done to develop
environmental indicators and accounts. The impetus for developing environmental indicators
was provided largely by the adoption by the United Nations Conference on Environment and
Development held in 1992 of a broad action programme for sustainable development called
Agenda 21. The OECD, the World Bank and the UNDP are among the principal agencies that
have been involved in the development of such indicators. A number of other agencies have
also been concerned with the measurement and assessment of the environment.

FAQ isthe principal source of many kinds of natural resource data. Severa other
agencies also maintain important databases on land and its qualities. However, the programme
for the development of agri-environmental indicators is particularly beset with severd
methodological and data-related problems. For this purpose 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 recognised 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'’s present handbook meets these dual
objectives.

This handbook is by no means an attempt at presenting an inventory of agri-
environmenta indicators. The Handbook makes a review of existing work done in the field of
agri-environmental indicators and prepares a suggestive list to initiate the work. However,
focus of the Handbook is on collection of data and therefore part of the Handbook is devoted
to statistical techniques and concepts and definitions that are useful for collecting data for



compiling the indicators. The Annex 1 gives the contents of the Handbook and Annex 2 the
list of selected indicators. It is proposed to release the Handbook by the end of the current
year.

The agri-environmental indicators listed in this handbook will need adequate testing at
the country-level and sub-country level before they can be used for wider application.
Moreover, insofar as developing countries are concerned, the relevant data must be refined
and co-ordinated to ensure the required monitoring of the environmental conditions and the
computing of the related indicators.
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ANNEX Il - LIST OF AGRI-ENVIRONMENTAL INDICATORS

Method used
Issue/Indicator’ Level* for data
collection

Issue No. 1 Sustainable use of land for agriculture
1. Land use change - Driving Force indicator

1.1. Change with time in the distribution of land by land use type. N/SN S
1.2. Change with time in the distribution of land by land cover type. N/SN SIT
2. Intensification of agriculture - Driving Force indicators

2.1.Change with time in the intensification of agriculture as depicted by N/SN S

increase in the use of major inputs — fertilisers, pesticides, high yielding
variety/improved seed, and irrigated water.

2.2.Change with time in the rate of growth of yield per hectare of important N/SN S
crops.

3. Change in land condition - State indicators

3.1. Changes in the land area eroded by (i) water and (ii) wind (in ha per SN/W SIT
year)

3.2. Trend in the amount of soil removed by (i) water and (ii) wind (in tons SN/W SIT
per hectare per year)

3.3. Trend in the incidence of sedimentation levels in rivers or behind dams SN/W T

3.4. Trend in the deposit of sediment in coastal areas SN/W T

3.5. Trend in the area affected by terrain deformation (in ha) (e.g. gullies SN/W T
and dunes)

3.6. Trend in soil nutrient depletion SN/W SIT

3.7. Trend in nutrient loss caused by the removal of top soil SN/W SIT

3.8. Change in the impact of soil nutrient depletion on agricultural N/SN S
productivity

3.9. Change over time in salinization (in the extent of area affected in ha) N/SN SIT
and in the severity of salinization

3.10.Change over time in the extent of area waterlogged (in ha); in the depth SN/W SIT

of stagnant water (in metre); and in the duration of waterlogging in a
year / season.

3.11.Change over time in percentage area on which compaction or crusting SN/W S
is frequently observed
3.4. Change over time in the number of agricultural machinery (tractors and N/SN S

harvester- threshers) in use
4. Society’s response to ameliorate the situation - Response indicators

4.1 Number and proportion of local governments to which resource N/SN A
management has been devolved

4.2 Number and proportion of local communities to which resource N/SN A
management has been devolved

4.3 Number and type of farmer organisations / association / clubs N/SN A

promoting soil conservation practices and or treating lands suffering
from salinity, etc

4.4 Extension efforts to promote soil conservation and other land N/SN A
improvement practices, and risk management strategies
4.5 Number of farmers participating in soil conservation and other land N/SN S

improvement technologies promoted by government, e.g. soil
conservation structures, soil conservation tillage, use of special inputs
(manure, lime), etc

Issue No. 2 Sustainable use of water for agriculture

" Indicators with star sign (*) were also identified by World Bank ( See W. B,1995, p. 40)

* Indicates the level at which compilation of the indicator is analytically recommended. N denotes national, SN
the sub-national and W the watershed level.

8 A indicates administrative sources, S the statistical enquary (Census/Sample Survey) and T the
technical/scientific methods
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Issue/Indicator’ Level®
Assessing the status of a country’s overall water resources - Driving
Force indicators
Volumes of internal renewable water resources SN/W
Volumes of total (global) renewable water resources of a country N/SN
The incidence of flooding N/SN/

w

Volumes of water withdrawals SN/W
The level of groundwater and changes therein SN/W
Assessing the status of areas experiencing depleted water resources
and falling groundwater levels - Driving Force indicators
Volumes of abstractions of groundwater resources exceeding SN/W

groundwater recharges

Assessing the status of areas experiencing depleted water resources

and falling groundwater levels - State indicators

Falling groundwater tables* W

Reports of tubewells drying up* N/SN
Reports of rising costs of digging tubewells from greater depths SN/W
An increasing trend towards moncropping, away from multiple cropping,  N/SN
due to insufficient irrigation water

Reports of diversion of cultivable areas to unirrigated crops or less N/SN
water-intensive crops

Reports of yields falling below those in other areas with sufficient N/SN
irrigation water

Assessing the status of areas experiencing depleted water resources

and falling groundwater levels - Response indicator

Implementation by government of policies, or promotion of extension N/SN
efforts to stimulate water-use efficiency

The status of areas where irrigation is practised without adequate

drainage and groundwater levels are rising - Driving Force indicators

Practising canal irrigation without adequate drainage and water SN/W
management

Under-pricing of irrigation water or of energy for water pumping N/SN
The status of areas where irrigation is practised without adequate

drainage and groundwater levels are rising - State indicators

Reports of excessive seepage of water from canals or water course SN/W
Rising water tables* SN/W
Appearance of areas of water-logging* N/SN
Increasing salinization of soil* N/SN
Appearance of salt on the surface* N/SN
Abandonment of lands because of excessive salinity N/SN
Reports of crop yields falling over time or being below the levels N/SN
expected by farmers

Number of village communities and / or health personnel reporting N/SN
water quality problems resulting from poor water control and poor

drainage in irrigation projects

The status of areas where irrigation is practised without adequate

drainage and groundwater levels are rising - Response indicators

Implementation of schemes by government for providing adequate N/SN
drainage and ensuring proper maintenance; improving water

management practices, particularly discouraging over-watering;

improving maintenance of canals and on-farm ponds and reducing

seepage from water courses; undertaking soil reclamation schemes.

Increased cultivation of salt-tolerant crops, or water intensive crops N/SN
A review of policies about the pricing of irrigation water or of energy for N/SN

water pumping

Method used
for data
collection®

n—-

A/S

nwn

A/S

A/S

SIT
SIT
A/S

A/S

A/S



Issue/Indicator’

Issue No. 3. Sustainable use of nutrients for agriculture

1 Use of organic matters and macro/micro nutrients - Driving Force
indicators

1.1 Change over time in the content of organic matter, macro-nutrients
(nitrogen phosphorous, potassium) and micro-nutrients (zinc, baron,
manganese, etc) in the soil

1.2 Use of chemical fertilisers/micro-nutrients

1.3 Change over time in the amount (in kilograms) of nutrients applied per
hectare of arable land, as well as (where the necessary crop related
information on the usage of nutrients is available) trend in the
application of nutrients per hectare of land under important crops and
comparison of nutrients used with recommended dosages

1.4 The above information broken down into three important nutrient
components - Nitrogen (N), Phosphorous (P,0s) and Potassium (K,0)

1.5 Change over time in the amount of nutrients applied per hectare of
arable land, broken down into main types of nutrients — fertilisers,
manure, sewage sludge, and crop residue resulting from leguminous
crops in rotation with other crops.

1.6 Change over time in the use of micro-nutrients such as sulphur, zinc,
boron and manganese

1.7 Extent of nutrients balances (i.e. total withdrawal of nutrients from the
soil in the form of nutrient content of the outputs from harvested and
fodder crops minus total inputs of nutrients from the application of
fertilisers, manure, etc.).

2. Use of organic matters and macro/micro nutrients - State indicators

2.1 Increase over time in degradation of cultivated fields resulting from
deficiency of nutrients, lack of balance in the use of N, P and K, or
excessive depletion of micro-nutrients

2.2 Growth in yields in some areas not fully reflecting enhanced
applications of nutrients.

2.3 Extent of eutrophication of water bodies, soil acidification resulting and
contamination of water supply with nitrate resulting from excessive
levels of nutrients in the soil

2.4 Extent of gaseous nitrogen losses adding to the total emissions of
nitrous oxides and contributing to problems of climate change

3. Use of organic matters and macro/micro nutrients - Response
indicators

3.1 Implementation by government of policies, e.g. price policies, and credit
policies to promote balanced applications of nutrients, as well as to
ensure that dosages applied are neither too low nor too high.

3.2 Extension efforts including demonstrations on farmers’ fields to promote
the required levels of nutrients.

Issue No. 4. Sustainable use of pesticides for agriculture

1. Use of pesticides - Driving force indicators

1.1 Use of pesticides

(i) Use of pesticides, in tons, of active ingredients for the entire cultivated
area and per hectare of cultivated area.

(i) The above information broken down into different types, ranging from
less harmful to highly toxic.

1.2 Cultivate area, in hectare, covered by integrated pest management
(IPM) techniques.

2. Use of pesticides - State indicators

2.1 Extent of loss of non-target species and build-up of pesticide resistance
to target species

2.2 Extent of water contamination through both runoff and leaching into
groundwater.

Level ¥

SN/W

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

N/SN

SN/W

Method used
for data
collection®

SIT

SIT

SIT



2.3

2.4

3.1

3.2

3.3
3.4

Issue/Indicator’

Extent of public health problems faced by farm workers because of
direct exposure to pesticides.

Extent of public health problems faced by consumers resulting from
impairment of drinking water supply by pesticide residues and
contamination of food.

Use of pesticides - Response indicators

Review of government policies in order to remove or reduce subsidies
on pesticides

Review of policies providing subsidised agricultural credit for pesticide
purchases, or charging discriminatory low tariffs on pesticide imports
Extension efforts to promote the adoption of IPM techniques
Development and release of pest-resistant varieties.

Level*
N/SN

N/SN

N/SN
N/SN

N/SN

Method used
for data
collection®
A/S

A/S

A/S



