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Guest editorial

From basic agrometeorological science to agrometeorological
services and information for agricultural decision makers:
A simple conceptual and diagnostic framework

Agricultural meteorology beyond the basic under-
standing of all its aspects has only one aim: providing
agrometeorological services and information to farmers
and other decision makers in agricultural production.
The needs for such services are obviously different for
different production systems with different inputs in
different climates. Services are particularly sorely
missing for low external input sustainable agriculture
in warmer climates, but they can use a boost everywhere
where environmental conditions are an important factor
in yield determination.

Considering the literature one cannot escape the
impression that these connections between agrometeor-
ological sciences and services have often got snowed
under in the limited scope of many elaborate endeavors.
It may, therefore, not be a luxury to consider a
conceptual and diagnostic framework in which the
connections between our different endeavors are simply
pictured but in which a way out is shown towards
ultimate emphasis on agrometeorological services and
information for decision makers.

1. Recent history

Wieringa (1996), for the COST Action 711, tried to
answer the question ‘‘is agrometeorology used well in
European farm operations’’? He concluded from widely
distributed questionnaires that at that time the statement
for Europe that ‘“‘most nations provide operational
weather services for agricultural users” was wishful
thinking. The enquiry review learned that the main issue
in Europe were problems with the “free availability of
data’’, while the last link in the information chain,
“acceptance and use”’, was also weak. More recently
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Gommes (2003) confirmed that this situation in very
many cases still exists and that in most countries there
has never been any serious market research to identify
potential customers of agrometeorological services,
including commercial customers who would be in a
position to pay for services and, indirectly, fund
activities aimed at less wealthy “‘customers”. Never-
theless, agrometeorological services are slowly going
commercial in Europe and the USA (Stigter, 2006a;
WMO, 2007).

I started to explicitly distinguish agrometeorological
services and the support systems to such services in
1999, when it was my task to review and summarize the
contributions to the WMO/CAgM Workshop “Agro-
meteorology in the 21st century: needs and perspec-
tives” in Accra, Ghana (Stigter, 1999, 2006b; Stigter
et al., 2000). I used that same division among other
places in a Workshop for provincial agrometeorologists
in Hanoi, Vietnam (Stigter, 2001). To show the need for
equipping extension intermediaries with much more
substantial information that could serve the local
farming systems. Subsequently I further developed
and used a conceptual and diagnostic framework
(Fig. 1) in my teaching in Africa and Asia, to make
clear to my students how far most mainstream
agrometeorological science has drifted apart from
actually serving agricultural production in more direct
ways (e.g. Stigter, 2006b).

1 did so in a climate training course for government
environmental officers of different background at the
Asian Disaster Preparedness Center (ADPC) in
Bangkok (Thailand) (Stigter, 2002a) as well as in
various University seminars organized for me in
Indonesia (e.g. Stigter, 2002b, 2003a) and Sudan.
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A= Sustainable livelihood systems

B = Local adaptive strategies (knowledge pools based on

traditional knowledge and indigenous technologies)
+ Contemporary knowledge pools (based on science and
technology)

+ Appropriate policy environments (based on social
concerns and environmental considerations,
scientifically supported and operating through the
market where appropriate)

C = Support systems to agrometeorological services: data
+ research + education/training/extension + policies
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E1 = Agrometeorological Action Support Systems
on Mitigating Impacts of Disasters

E2 = Agrometeorological Services Supporting
Actions of Producers

Fig. 1. Conceptual and diagnostic framework picturing generation
and transfer of agrometeorological information in an “end to end”
system from basic support systems to the livelihood of farmers.

During another WMO/CAgM Workshop, in 2002 in
Ljubljana, Slovenia, we used the scheme to demonstrate
the position and role of traditional knowledge and
indigenous technology to cope with climate variability
(Stigter et al., 2005a). I also used it to emphasize the
importance of other agrometeorological and agrocli-
matological information in providing services to
farmers in developing countries, in addition to
interannual and seasonal climate forecasting, in a
WMO/CLIPS expert team meeting in Banjul (the
Gambia) (Stigter, 2004). It served in a policy paper
presented in Washington in my function in the
Management Group (MG) of the Commission for
Agricultural Meteorology (CAgM) of WMO as
coordinator for support systems in policy making for
agrometeorological services (Stigter, 2003b). It was
also presented in India and the Philippines (Murthy and
Stigter, 2003, 2004) and used as a starting point to
elaborately illustrate the need for extension intermedi-
aries in another policy paper for CAgM presented in
Brazil at another MG meeting (Stigter et al., 2005b).

2. Definition and examples

We consider belonging to agrometeorological
services all agrometeorological and agroclimatological
information that can be directly applied to try to
improve and/or protect the livelihood of farmers in
agricultural production, so yield quantity and quality

and income, while safeguarding the agricultural
resource base from degradation.

Good examples of such services, including the set up
of pilot projects for on-farm validations, which may be
abstracted from the WMO/CAgM Accra and Ljubljana
Workshops (Sivakumar et al., 2002; Salinger et al.,
2005) are (e.g. Murthy and Stigter, 2004):

e the products of agroclimatological characterization,
obtained with whatever methodologies;

e advises such as in design rules on above and below
ground microclimate management or manipulation,
with respect to any appreciable microclimatic
improvement: shading, wind protection, mulching,
other surface modification, drying, storage, frost
protection, etc.;

e advisories based on the outcome of response farming
exercises, from sowing window to harvesting time,
using climatic variability data & statistics of a recent
past or simple on-line agrometeorological informa-
tion;

e establishing measures reducing the impacts and
mitigating the consequences of weather and climate
related natural disasters for agricultural production;

e monitoring and early warning exercises directly
connected to such already established measures in
agricultural production, to reduce the impacts and to
mitigate the consequences of weather and climate
related natural disasters for agricultural production;

e climate predictions and forecasts and meteorological
forecasts for agriculture and related activities, on a
variety of time scales, from years to seasons and
weeks, and from a variety of sources;

e development and validation of adaptation strategies to
increasing climate variability and climate change and
other changing conditions in the physical, social and
economic environments of the livelihood of farmers;

e specific weather forecasts for agriculture, including
warnings for suitable conditions for pests and diseases
and/or advises on countervailing measures;

e advises on measures reducing the contributions of
agricultural production to global warming and
keeping an optimum level of non-degraded land
dedicated to agricultural production;

e proposing means of direct agrometeorological assis-
tance to management of natural resources for
development of sustainable farming systems in
technological advances with strong agrometeorolo-
gical components.

One of the conclusions in Ljubljana was that the
main issues at present are how to make better use of the
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existing information and to disperse knowledge to
the farm level (Salinger et al., 2005). It was also again
concluded that agrometeorologists must play an
important role in assisting farmers as well as policy
makers with the development of feasible coping
strategies (also Salinger et al., 2000). This is true for
nearly all countries but developing countries are
particularly vulnerable.

3. Support systems and a framework in which
they operate

The simple distribution between agrometeorological
services and support systems to such services was a
logical consequence of the presentations in Accra of
needs and perspectives in the future of agrometeorol-
ogy. For that purpose it was sufficient. However, it is
insufficient when dealing with direct actions to be
supported in agricultural production and farming
systems. In discussions within WMO/CAgM (with R.
Motha and M.V.K. Sivakumar, private communication,
2001) we realized that with respect to these actions,
support in data, research, education/training/extension
(e, t and d) and policies are operating at several levels.

I have, therefore, distinguished in the framework
(Fig. 1) three action domains. The first one (A) is that of
the livelihood of farmers in which the actual services
supporting actions of producers (E2 guidance) have to
be operated. The second domain is that of the selection/
collection and combination of knowledge (B) actually
to be used to derive and establish the E2 agrometeor-
ological services. Here are determined the initial and
boundary conditions for problem solving in agricultural
meteorology.

There are three components in that B domain (e.g.
Stigter, 2005): (1) suitable local adaptive strategies
based on traditional knowledge and indigenous tech-
nologies; (2) selected contemporary knowledge in
science and technology; (3) appropriate policy envir-
onments based on social concerns and environmental
considerations (Norse and Tschirley, 2000). Only a right
mix of these three components will deliver the right
kind of knowledge and conditions that can be used in
developing E2 services.

The third domain (C) distinguished is that of the
basic support systems earlier mentioned. To use the
right parts from the often full shelves in the support
systems offered by the C domain, to compose/construct/
select the right mixture in the B domain, guidance is
needed from agrometeorological action support systems
on mitigating impacts of disasters (E1). Here disasters
are defined as all events that considerably diminish

yields (quality and quantity) and/or income in the
farming systems concerned.

Going from right to left in the domain sequence, the
support systems become more and more operational. In
the C domain there are a lot of autonomous scientific
and technological developments, with respect to
theories and methodologies, often little related to El
or B, certainly with respect to what may be used
operationally in developing countries. The E1 systems
are representing our good intentions in agrometeorol-
ogy to diminish the impact and mitigate the con-
sequences of disasters, using selected and coordinated
parts of the support systems, that are, therefore, lifted to
a higher operational level of immediate usefulness.

However, there remains in many cases a huge gap
between E1 and E2 because the use of the support
systems has least been lifted, through the again selective
and coordinating B domain, to the highest necessary
operational level, that of developing and applying E2
services operating in the A domain.

As indicated, data, research, e, t and e and policy
support systems to agrometeorological services have in
the picture of this framework three levels of operational
use. The lowest in the C domain, the highest in the A
domain and an essential one in between after the
selection and coordination made in the B domain. The
first lifting to a higher operational level goes in practice
often through the development of E1 Action Support
Systems that select knowledge useful in disaster
mitigation (or other yield protection/improvement, for
that matter). This is insufficient for use of suitable
agrometeorological information at the level of the
farmers. We have to go through the B domain for a
second lift in applicability to get to the operational level
relevant in the livelihood of farmers that have to be
guided by E2 agrometeorological services.

4. Concluding remarks

Recently, we have been involved in reports on some
failures (Lemos et al., 2002; Onyewotu et al., 2003;
Stigter, 2004) as well as some successes (Gadgil et al.,
2000; Abdalla et al., 2002; Baier, 2004; Al-Amin et al.,
2005; Rahimi et al., 2006; Stigter et al., 2005¢) in the
provision of agrometeorological services in Africa,
Asia and Latin America to poor farmers in developing
regions. In other cases we dealt with proposals for
services that could not yet or only very locally
materialize (Olufayo et al., 1998; Oteng’i et al.,
2000; Salinger et al., 2000; Ati et al., 2002; Al-Amin
et al., 2006; Zhao et al., 2006). Although in the
form of case studies, these mostly well-documented
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examples strongly confirm that particularly in devel-
oping countries larger operational qualities of agro-
meteorological information, made into services, should
be obtained. The most important factors in such
improvements appear to be:

(i) a much better determination of the actual needs for
such information and services in the A domain of
decision makers in agricultural production;

(i) much more explicit attention for agrometeorolo-
gical information that can be operationally used in
E2 services in the A domain;

(iii) training of agrometeorological extension interme-
diaries, that can be equipped with results obtained
in the B domain for use in the A domain; while

(iv) consequences of policy environments and pre-
sence/absence of the right mix in the B domain
should be understood for the conditions under
which operational information must be applied
and
an explicit recognition should emerge that very
much work done in agrometeorology under El in
the fields of monitoring, early warning, forecasting,
mapping, methodology developments, modeling
and quantification, needs to be further lifted into
higher operational levels to create actually needed
services.

~

(v

It should finally be realized that ballooning of basic
support systems in the C domain is of limited effect on
the useful application of agrometeorological informa-
tion and services in the A domain in the farming
systems that need such applications most.

References

Abdalla, A.T., Stigter, C.J., Bakheit, N.I., Gough, M.C., Mohamed,
H.A., Mohammed, A.E., Ahmed, M.A., 2002. Traditional under-
ground grain storage in clay soils improved by recent innovations.
Tropicultura 20, 170-174.

Al-Amin, N.K.N., Stigter, K., Elagad, M.A.M., Hussein, M.B., 2005.
Combating desert encroachment by guiding people, wind and
sand. J. Agric. Meteorol. (Japan) 60, 349-352.

Al-Amin, N.K.N., Stigter, C.J., Mohammed, A.E.-T., 2006. Establish-
ment of trees for sand settlement in a completely desertified
environment. Arid Land Res. Manage. 20 (4), in press.

Ati, O.F, Stigter, C.J., Oladipo, E.O., 2002. A comparison of methods
to determine the onset of the growing season in northern Nigeria.
Int. J. Climatol. 22, 731-742.

Baier, W. (Coord.), 2004. Collection of case studies of economically
beneficial agrometeorological applications and services and of
other success stories in agrometeorology for policy matters.
CAgM Report 93, WMO/TD No. 1202, Geneva, 79 pp.

Gadgil, S., Sestagiri Rao, P.R., Narahari Rao, N., Savithri, K., 2000.
Farming strategies for a variable climate. In: Sivakumar, M.V.K.

(Ed.), Climate Prediction and Agriculture. Intern. START Secr,
pp. 215-248.

Gommes, R., 2003. Agrometeorological policy between necessity and
fashion. Eur. Soc. Agron. Newsl. 25, 4.

Lemos, M.C., Finan, T.J., Fox, R.W., Nelson, D.R., Tucker, J., 2002.
The use of seasonal climate forecasting in policy making: lessons
from northeast Brazil. Clim. Change 55, 479-507.

Murthy, V.R.K., Stigter, C.J., 2003. Stigter’s conceptual and diag-
nostic framework for generation and transfer of agricultural
meteorological services and information for end users. In: Paper
presented at the Second National Seminar on Agrometeorology:
Agrometeorology in the New Millenium—Perspectives and Chal-
lenges, the Association of Agrometeorologists, Punjab Agricul-
tural University, Ludhiana, India.

Murthy, V.R.K., Stigter, C.J., 2004. Operational agrometeorological
services for extension needs and the supportive role of agricultural
research. In: Proceedings of a Regional Meeting of the Strength-
ening Operational Agrometeorological Services at the National
Level, Manila, Philippines. AGM-9, WMO/TD-No. 1277, WMO,
Geneva, Also available on-line at the WMO/CAgM website, pp.
199-208.

Norse, D., Tschirley, J.B., 2000. Links between science and policy
making. Agric. Ecosyst. Environ. 82, 15-26.

Olufayo, A.A., Stigter, C.J., Baldy, C., 1998. On needs and deeds in
agrometeorology in tropical Africa. Agric. For. Meteorol. 92, 227—
240.

Onyewotu, L.O.Z., Stigter, C.J., Abdullahi, Y.M., Ariyo, J.A., Ola-
dipo, E.O., Owonubi, J.J., 2003. Reclamation of desertified farm-
lands and consequences for its farmers in semiarid northern
Nigeria: a case study of Yambawa rehabilitation scheme. Arid
Land Res. Manage. 17, 85-101.

Oteng’i, S.B.B., Stigter, C.J., Ng’ang’a, J.K., Mungai, D.N., 2000.
Wind protection in a hedged agroforestry system in semi-arid
Kenya. Agrofor. Syst. 50, 137-156.

Rahimi, M., Khalili, A., Hajjam, S., Kamali, G.A., Stigter, C.J., 2006.
Risk analysis of first and last frost occurrences in Central Alborz
region, Iran. Intern. J. Climatol. 26, in press.

Salinger, M.J., Stigter, C.J., Das, H.P,, 2000. Agrometeorological
adaptation strategies to increasing climate variability and climate
change. in: Sivakumar, M.V.K., Stigter, C.J., Rijks, D.A. (Eds.),
Agric. For. Meteorol. (Special Issue) 103, 167-184.

Salinger, M.J., Sivakumar, M.V.K, Motha, R. (Eds.), 2005. Reducing
vulnerability of agriculture and forestry to climate variability and
climate change. Clim. Change (Special Issue) 70, 362 pp.

Sivakumar, M.V.K., Stigter, C.J., Rijks, D.A. (Eds.), 2002. Agrome-
teorology in the 21st century-needs and perspectives. Agric. For.
Meteorol. (Special Issue) 103: 227 pp.

Stigter, K., 1999. The future of agrometeorology: perspectives in
science and services. WMO Bull. 48, 353-359.

Stigter, C.J., Sivakumar, M.V.K., Rijks, D.A., 2000. Agrometeorology
in the 21st century: workshop summary and recommendations on
needs and perspectives. in: Sivakumar, M.V.K., Stigter, C.J., Rijks,
D.A. (Eds.), Agric. For. Meteorol. (Special Issue) 103, 209-227.

Stigter, K., 2001. Various titles. Lectures 6, 28, 29, 30, 37 in Training
Workshop on Agrometeorology, WMO/HMS/SNYV, Hanoi, Viet-
nam. Proceedings in Vietnamese, English texts of these lectures
available.

Stigter, K., 2002a. Opportunities to improve the use of seasonal
climate forecasts. In: Proceedings of the Part of Lecture Notes
for an Asian Climate Training Workshop on Climate Information
Applications, Asian Disaster Preparedness Center (ADPC). Bang-
kok, Thailand Bullet Points + 18 pages, available on CD-ROM.



Guest editorial /Agricultural and Forest Meteorology 142 (2007) 91-95 95

Stigter, C.J., 2002b. Introduction to the Indonesian conditions; apply-
ing climate information for decision making in agricultural pro-
duction; adaptation options in agricultural production to climate
related extreme events. In: UNSRAT (Eds.), Climate and Agri-
cultural Production, Seminar in Agrometeorology, Lecture Notes.
Faculty of Agriculture, Sam Ratulangi University, Manado, Indo-
nesia, p. 43.

Stigter, C.J., 2003a. Various Titles. Studium Generale and Capita
Selecta seminars in Agricultural Meteorology, Lecture Notes.
Department of Geophysics and Meteorology, Institut Pertanian
Bogor (Bogor Agricultural University), Indonesia.

Stigter, K., 2003b. Support systems in policy making for agrometeor-
ological services: bringing the work of CAgM OPAGs, ICTs and
ETs in a diagnostic and conceptual framework for action support.
In: Proceedings of the Policy Paper presented at the First Meeting
of the Management Group of CAgM, Washington. WMO,
Geneva, June 3-6, document 9.1, p. 5.

Stigter, C.J., 2004. The establishment of needs for climate forecasts
and other agromet information for agriculture by local, national
and regional decision makers and users’ communities. Applica-
tions of Climate Forecasts for Agriculture. In: Proceedings of the
RA T (Africa) Expert Group Meeting in Banjul, the Gambia.
AGM-7/WCAC-1, WMO/TD-No. 1223. WMO, Geneva, Also
available on-line at the WMO/CAgM website, pp. 73-86.

Stigter, K.C.J., 2005. Building stones of agrometeorological services:
adaptation strategies based on farmer innovations, functionally
selected contemporary science and understanding of prevailing
policy environments. Proceedings of the Opening Keynote Lecture
at the International Symposium on Food Production and Environ-
mental Conservation in the Face of Global Environmental Dete-
rioration (FPEC, 2004), Fukuoka, Japan, J. Agric. Meteorol.
(Japan) 60, 525-528.

Stigter, K., 2006a. Agrometeorological services in various parts of the
world, under conditions of a changing climate, Austin Bourke
Memorial Lecture, Royal Irish Academy, Dublin, Extended
Abstract available at the INSAM website (http:/www.agrome-
teorology.org) under Accounts of Operational Agrometeorology.

Stigter, K., 2006b. A contemporary history of a new approach to
applied agrometeorology, INSAM website (http://www.agrome-
teorology.org) under History of Agrometeorology.

Stigter, C.J., Zheng, D., Onyewotu, L.O.Z., Mei, X., 2005a. Using
traditional methods and indigenous technologies for coping with
climate variability. Clim. Change 70, 255-271.

Stigter, K. (Ed.), with contributions from Barrie, 1., Chan, A.,
Gommes, R., Lomas, J., Milford, J., Ravelo, A., Stigter, K.,
Walker, S., Wang, S., Weiss, A., 2005b. Support systems in
policy making for agrometeorological services: the role of
intermediaries, Proceedings of the Policy Paper Presented at
the Second Management Group Meeting of CAgM, Guaruja,
Brazil, WMO, Geneva, 30 March-2 April, document 7.1, 6
pp+ 1 App.

Stigter, Kees (C.J.), Kinama, Josiah, Zhang Yingcui, Oluwasemire,
Tunji (K.O.), Zheng Dawei, Al-Amin, Nawal K.N., Abdalla,
Ahmed el-Tayeb, 2005¢c. Agrometeorological services and infor-
mation for decision-making: some examples from Africa and
China. J. Agric. Meteorol. (Japan) 60, 327-330.

Wieringa, J., 1996. Is agrometeorology used well in European
farm operations? EC-DG-XII (COST) Rep. No. 711/DOC D,
p. 24

WMO, 2007. Challenges met and remaining in agricultural meteor-
ology. Section 1.6 (contributed by René Gommes, Albert Weiss
and Kees Stigter). Guide to Agricultural Meteorological Practices,
Third Edition, WMO-No. 134, Geneva, in preparation.

Zhao, C., Zheng, D, Stigter, C.J., He, W., Tuo, D., Zhao, P., 2006. An
index guiding temporal planting policies for wind erosion reduc-
tion. Arid Land Res. Manage. 20, 233-244.

C.J. Stigter*

International Society for Agricultural Meteorology,
Wageningen University,

Duivendaal 2, 6701 AP, Wageningen,

The Netherlands

*Present address: Agromet Vision,
Groenestraat 13, 5314 AJ, Bruchem,

The Netherlands.

Tel.: +31 418 642906; fax: +31 317 482811
E-mail addresses: kees.stigter @wur.nl
cjstigter @usa.net


http://www.agrometeorology.org/
http://www.agrometeorology.org/
http://www.agrometeorology.org/
http://www.agrometeorology.org/
mailto:kees.stigter@wur.nl
mailto:cjstigter@usa.net

