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By definition By definition 
(Stigter & Walker, 2008),(Stigter & Walker, 2008),

agrometeorology/agrometeorology/--climatology climatology 
investigate adaptation strategies investigate adaptation strategies 

to weather and climateto weather and climate

in raising crops, in raising crops, 
trees, livestock and fish.trees, livestock and fish.
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They study water, heat, air and They study water, heat, air and 
related biomass developmentrelated biomass development

in the agricultural in the agricultural 
production environmentproduction environment,,

including disasters, including disasters, 
and their socioand their socio--economic consequences economic consequences 

for farmers as decision makers.for farmers as decision makers.
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This has resulted in This has resulted in 
agrometeorological servicesagrometeorological services

for response farmingfor response farming

with irrigation scheduling,with irrigation scheduling,
early warnings, early warnings, 

microclimate manipulation, and microclimate manipulation, and 
application of weather application of weather 
and climate forecastsand climate forecasts

in a changing and increasingly in a changing and increasingly 
variable climate.variable climate.
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A list of 10 categories
of agrometeorological services 
is in the paper.

We consider 
belonging to 
agrometeorological services: 



All agrometeorological & 
agroclimatological knowledge 
and information 
that can be directly applied
to try to improve and/or protect 
the livelihood of farmers.
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That means protection 
and/or improvement 
of yield quantity & quality 
and income, 
while safeguarding 
the agricultural resource base 
from degradation.
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Robert Chambers Robert Chambers 
argued that in practiceargued that in practice

the livelihood strategies the livelihood strategies 
of poor people, of poor people, 

including resourceincluding resource--poor farmers, poor farmers, 
are often complex and diverseare often complex and diverse

and can be different and can be different 
in the same village.in the same village.
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Tan Ying, Stigter et al. (2007)Tan Ying, Stigter et al. (2007)
showed that showed that 

four different incomefour different income--levelslevels
of farmers in Chinaof farmers in China

treated technological and related treated technological and related 
information differently, information differently, 

and their levels of satisfaction and their levels of satisfaction 
were different too. were different too. 

Also, they appeared to receive Also, they appeared to receive 
the information largely the information largely 

through different channels.through different channels.
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Because Because 
operational agrometeorologyoperational agrometeorology

has to be carried out has to be carried out 
in the livelihood of farmers, in the livelihood of farmers, 

we must be on speaking terms we must be on speaking terms 
withwith

extensionists, anthropologists, extensionists, anthropologists, 
and other agricultural and social and other agricultural and social 

scientists as well as scientists as well as 
development economists.development economists.
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The bridge The bridge 
between our fields of work between our fields of work 

and theirs and theirs 
was very well builtwas very well built

by Robert Chambers in hisby Robert Chambers in his

““Microenvironments UnobservedMicroenvironments Unobserved””
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His approach explainsHis approach explains
why scientists, if at all interested why scientists, if at all interested 
in applications of their findings,in applications of their findings,

come up with wrong solutions come up with wrong solutions 
presented along the presented along the 

wrong communication channels.wrong communication channels.

And for the exceptional And for the exceptional 
potentially suitable answers potentially suitable answers 

in insufficiently client friendly ways.in insufficiently client friendly ways.
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The consequences of The consequences of 

poverty and vulnerabilitypoverty and vulnerability

are not clearly understoodare not clearly understood

nor are the possibilities nor are the possibilities 
within farmerswithin farmers’’ existence.existence.



1414

Much has already been reported Much has already been reported 
by the senior author of this paperby the senior author of this paper

and his associates and his associates 
on the context of farmerson the context of farmers’’ needs needs 
for agrometeorological services.for agrometeorological services.

To further characterize this context, 
we therefore use in this paper 

some recent reviews of this context 
in which we recognize that 

of our own approaches.
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These reviews deal with the existing These reviews deal with the existing 
situation in Africa, Asia and Latin America situation in Africa, Asia and Latin America 

from angles of 
water/fertility/markets (Africa), 

traditional, conventional/intensive 
and organic farming (Asia)

and operational frameworks that provide
agrometeorological information 
to farmers, extension services 

and other stakeholders, 
with some emphasis on 

internet information (Latin America).
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TThe major connections he major connections 
of these three principal regional issues of these three principal regional issues 

treated in the context treated in the context 
of the existing situation: of the existing situation: 

water (for Africa), water (for Africa), 
fertility (for Asia), fertility (for Asia), 

extension (for South America),extension (for South America),
have to be made by

two major connecting principles: 
agroforestry (and other multi(and other multi--functional functional 

agriculture) agriculture) and communication.and communication.
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Subsequently we argue that 
in new educational commitments, 

when well institutionalized, 
the understanding 
of farmers’ needs 

can be extended, and handled 
to redress the situation,

using agrometeorological services.
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Targeted capacity buildingTargeted capacity building
initiativesinitiatives are are 

an essential component an essential component 
of the communication processof the communication process

(Gommes et al. in Stigter (Ed., 2010a)). 

Farmer/Climate Field Schools 
appear to have 

large potentials here.
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The remainder of this paperThe remainder of this paper
deals with some case studiesdeals with some case studies

of agrometeorological services.of agrometeorological services.

There are ten case studiesThere are ten case studies
at the end of this paper.at the end of this paper.

I shortly handle hereI shortly handle here
six of them.six of them.
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I. Shelterbelt design 
for protection of irrigation canals and 

agricultural land from 
blown sand encroachment (Sudan)

The policy support 
for this capacity building 

came from various government 
institutes and institutions, 
including a local University 

supported by a Dutch University. 
Details in Stigter (Ed., 2010a).
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To understand the mechanism To understand the mechanism 
by which sand was settled by which sand was settled 

within and in front of the shelterbelt, within and in front of the shelterbelt, 
a quantitative study was undertaken, a quantitative study was undertaken, 

that also came up that also came up 
with design rules for shelterbelts with design rules for shelterbelts 

to most efficiently combat to most efficiently combat 
sand invasions.sand invasions.



2626

Some of these Some of these 
design recommendations, design recommendations, 

that were offered as agrometeorological that were offered as agrometeorological 
service, service, 

were subsequently used 
in substantial belt extensions 

by the Authorities.
These extensions for the time being 

successfully protect 
endangered parts 

of the Gezira irrigation scheme.
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II. Design of improved underground II. Design of improved underground 
storage pits (matmuras) storage pits (matmuras) 

for sorghum for sorghum 
in cracking clays (Sudan)in cracking clays (Sudan)

The policy support 
for this capacity building came, 

on the request of a State Government, 
from a local University 

supported by a Dutch University.

Details again in Stigter (Ed., 2010a).
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HistoryHistory

-- forecasted climate change scenario;forecasted climate change scenario;
-- government response by requesting new government response by requesting new 

research efforts on pit storage;research efforts on pit storage;
-- choice for small scale participative storage choice for small scale participative storage 

improvement trials;improvement trials;
- however, the policy environment 

did not allow for improvement 
of farmers’ access 

to information & extension.
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Key solutions found in Sudan Key solutions found in Sudan 
as ingredients for as ingredients for 

agrometeorological servicesagrometeorological services
use shallower wider pits of the traditional  use shallower wider pits of the traditional  
type for storage of the sorghum;type for storage of the sorghum;
use insulation material (chaff, plastic) at use insulation material (chaff, plastic) at 
bottom, walls and as covers at the top, bottom, walls and as covers at the top, 
as a resistance against water vapor diffusion as a resistance against water vapor diffusion 
from the soil to the grain;from the soil to the grain;
prevent by all means that cracks can prevent by all means that cracks can 
conduct liquid water to the bottom or conduct liquid water to the bottom or 
walls of the pits.walls of the pits.
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III. Agrometeorological service 
for irrigation advice (Cuba)

The policy support 
in this capacity building 
came form a Provincial 
Meteorological Service.

Details again in Stigter (Ed., 2010a).
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Evapotranspiration of the previous Evapotranspiration of the previous 
tenten--days period is evaluated, days period is evaluated, 

and this variable is forecasted and this variable is forecasted 
for the current decades for the current decades 

according to the weather forecast according to the weather forecast 
for the next ten days for the next ten days 

and climate forecasting.and climate forecasting.

The service is transmitted 
through local radio broadcasting, 

with specific timetables.
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The agrometeorological service The agrometeorological service 
for irrigation in Villa Clara for irrigation in Villa Clara 
helps producers to achieve helps producers to achieve 

proper use of water resources. proper use of water resources. 
It aims to allow users It aims to allow users 

to manage water efficiently, to manage water efficiently, 
giving the plant enough water giving the plant enough water 

in a timely manner.in a timely manner.

The frequency of the information 
of water consumption of plants 

to the producers is every ten days.
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IV. Frost Forecast Service IV. Frost Forecast Service 
in Inner Mongolia (China)in Inner Mongolia (China)

The policy support 
in this capacity building came from 
a Provincial Meteorological Service, 

with approval of the China Meteorological 
Administration, Beijing.

Details again in Stigter (Ed., 2010a).
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In 2007, in order to make it possible 
to organize protection from frost, 

the Meteorological Bureau 
of Inner Mongolia published

as an agrometeorological service 
a detailed frost forecast 

in the whole autonomous region. 

It listed the average 
first frost appearance time, 

and gave forecast dates for 2007.
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At the same time, 
the publication pointed out 

the damage of frost 
and gave defense suggestions.

The defense suggestions included 
adopting irrigation, making fire 

to produce smoke in the cropland, 
and sprinkle against frost 

for protection, this way mitigating 
the damage from the frost.
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V. Improving microclimate 
for water melon by covering 

sandy soils with pebbles (China)

Again the policy support 
in this capacity building came from a 

Provincial Meteorological Service, 
with the approval of the China 

Meteorological Administration, Beijing.



3838



3939

This agrometeorological service 
developed by farmers themselves

comes from Ningxia AR, west China, 
as first reported in English 

by Stigter (2006) & Stigter et al. (2008b).

Over large areas the surface is covered withOver large areas the surface is covered with
artificial fertilizers, and then with about 10 cm artificial fertilizers, and then with about 10 cm 
of pebbles (collected with trucks from dry river of pebbles (collected with trucks from dry river 
beds) that:beds) that:
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---- prevent soil and fertilizers to be blown away by prevent soil and fertilizers to be blown away by 
wind;wind;

---- warm the soil under abundant sunshine to a warm the soil under abundant sunshine to a 
required temperature;required temperature;

---- make the autumn rainfall infiltrate into the soil make the autumn rainfall infiltrate into the soil 
with minimal evaporation losses from the with minimal evaporation losses from the 
surface;surface;

---- form a suitable seedbed for water melons that form a suitable seedbed for water melons that 
are sown through the pebbles into the soil,are sown through the pebbles into the soil,
using the available water and fertilizers.using the available water and fertilizers.
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VI. Early warning of VI. Early warning of 
low temperatures and less sunshine low temperatures and less sunshine 

for crops in plastic greenhouses for crops in plastic greenhouses 
in winter (Hebei, China)in winter (Hebei, China)

Again the policy support 
in this capacity building came from a 

Provincial Meteorological Service, 
with the approval of the China 

Meteorological Administration, Beijing.
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PlasticPlastic greenhouses in winter greenhouses in winter 
are characterized by are characterized by 

weaker sunshine exposure, weaker sunshine exposure, 
high humidity and poor ventilation.high humidity and poor ventilation.

Information dissemination of this service of Information dissemination of this service of 
the forecasting of days the forecasting of days 

with less than 3 hours of sunshine with less than 3 hours of sunshine 
and some weather disasters, and some weather disasters, 
including low temperatures, including low temperatures, 

is to the government and the farmers is to the government and the farmers 
through weather forecasts.through weather forecasts.
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So, finally there is the lesson, So, finally there is the lesson, 
from Hebei and more generally, from Hebei and more generally, 

of the importance of simply using of the importance of simply using 
existing and improved general existing and improved general 

-- and of course where possible special and of course where possible special --
weather forecasts weather forecasts 

and short range climate forecasts and short range climate forecasts 
for providing the required information for providing the required information 

as an agrometeorological service.as an agrometeorological service.

Details in Stigter et al. Details in Stigter et al. (2008e).(2008e).


