WORLD METEOROLOGICAL ORGANIZATION
COMMISSION FOR AGRICULTURAL METEOROLOGY

CAgM Report No. 83

WMO/CAgM RELATED ACHIEVEMENTS IN
AGRICULTURAL METEOROLOGY
Compiled by Dr Wolfgang Baier
Honorary Research Associate, ECORC, Agriculture and Agri-Food Canada,
Ottawa, Ontario, K1A OC6, Canada

WMO/TD No. 1033
Geneva, Switzerland
October 2000

CONTENTS

1.

Introduction ........................................................................................................ 1

2.

Analysis of submissions ..................................................................................... 2

3.

Examples of achievements .............................................................................. 13
Example 1 ................................................................................................. 13
Example 2 ................................................................................................. 13
Example 3 ................................................................................................. 14
Example 4 ................................................................................................. 14
Example 5 ................................................................................................. 15
Example 6 ................................................................................................. 16
Example 7 ................................................................................................. 16

4.

Recommendations ....................·....................................................................... 20

Annex 1

........................................................................................................................22

Annex 2

........................................................................................................................ 24

1

1.

INTRODUCTION

Since its establishment in 1953 the Commission for Agricultural Meteorology
(CAgM) has covered a broad spectrum of agrometeorological topics resulting in a variety of
output products including publications, reports, training seminars and symposia. References
to these CAgM activities can be found in the Guide to Agricultural Meteorological Practices
(WMO No. 134 ), History of the Commission for Agricultural Meteorology (WMO/TD-No. 440),
Selected List of WMO Publications of Interest to Agrometeorology (WMO/CAgM, September
1994) and in the WMO Catalogue of Publications ( 1994).
The Commission is primarily responsible for advancing agrometeorology at the
global level and has the mandate to assess the state of the art of a particular
agrometeorological subject, but it can only recommend appropriate action. However, in many
cases the actual implementation has been done at national and regional levels by National
Meteorological Services, Regional Associations, international and national agencies especially
agricultural
research
establishments,
universities
and
individual
agrometeorologists, with the results scattered in the global literature. Thus the real impact of
the WMO/CAgM initiatives in terms of achievements is difficult to assess.
The CAgM Advisory Working Group at its meeting in September 1993 recognized
the need for documentation of examples of WMO/CAgM-related achievements in agricultural
meteorology and made appropriate recommendations. A discussion paper (CAgM-XI/INF.4)
was tabled at the Eleventh Session of the Commission at Havana, Cuba, in February 1995.
The Commission supported the idea of its Advisory Working Group that a publication giving
examples of achievements in agricultural meteorology should be prepared (paragraph 7.5 of
the Abridged Final Report, WMO No. 825). The Commission also approved a proposed
Table of Contents for such a publication (Annex 1 to this report). Subsequently, the WMO
Secretariat circulated in March 1995 a letter to CAgM members inviting them to submit
examples of such achievements for a report and resources allowing for a publication. The
President of CAgM in his Circular Letters also urged members to provide examples of such
WMO/CAgM achievements in agricultural meteorology.
In July 1995 a progress report was submitted to the President of CAgM. At that time,
59 submissions from 14 countries, including two separate submissions from Israel, had been
received. But not all items in the proposed Table of Contents were addressed. Later in 1995
three additional submissions were received. Another encouragement by the President of
CAgM in his Circular No. 7 (August 1996) to submit further examples did not produce any
new entries.
The CAgM-XI Advisory Working Group at its session in November 1997 discussed
the preliminary report and decided that the updated final report should be considered at
CAgM-XII. By the end of June 1998 three additional submissions were received and
incorporated in this final report, bringing the total number of submissions to 77 from 16
countries and one global submission.
The purpose of this final report is to arrange and present the submissions in such a
way that a decision can be made by the President of CAgM and Members of the Commission
on how to proceed (or not to proceed at all) with the preparation of a report or publication
illustrating WMO/CAgM-related achievements in agricultural meteorology at the national and
global levels.
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2.

ANALYSIS OF SUBMISSIONS
Table 1 lists the number of submissions received for each item.

Table 1. Summary of submissions received from members

Item No.

1
2
3
4
5
6
7
8
9
10
11
12
13
NA

Title

Meteorological forecasts and agrometeorological advisory
services
Crop production
Crop protection
Animal production and protection
Forestry production and protection
Trees in agroforestry system
Sustainability of the environment
Drought and desertification
Climate, climate variability and agriculture
Use of available data sets, including remote sensing
Benefits of agrometeorological applications
Education
Training
Not applicable, not yet a specified item, e.g. Instrumentation

No. of submissions

16
13
7
1
0
2
0
4
22
4
1
1
2
3

The assignment of submissions to the items in the above table is somewhat
subjective and may be revised later. Also, the inclusion of items not yet covered should be
considered, e.g. instrumentation.
Table 2 lists the country and the originator of the submissions, together with the
items under which the submission falls.
The 77 submissions, from 16 countries and one global achievement, are
summarized in Table 3 showing originator, title and brief comments on their possible
presentation in a report or publication. As indicated in that table, seven submissions were
selected as examples for illustrating the diversity of agrometeorological achievements
providing services to the agricultural community, policy makers and related disciplines
concerned with research, training and education. These examples are summarized below.
Details are attached as Annex 2.

Table 2

Number of submissions for items as listed in Table 1

Items as listed in Table 1
Country and originator
1

1
2
3

4
5a
5b
6
7
8

9
10
11
12
13

14
15
16
17
18

lsraei/Gat
lsraei/Lomas
USNStrommen
Mali/Baier
Sudan/Stigter
Nigeria/Stigter
Romania/Cusursuz
UK!Harker
Botswana/Dambe
Russian Fed./Gringof
Switzerland/Defila
Egypt/Salem
Kenya/Mwandoto
Korea/Jong-Hon Song
Zimbabwe/Marume
Cameroun/Ekoko
Globai/Stigter
Kenya/Stigter
China/Zheng
Total

* N .A.: no item assigned for this topic

2

3

4

5

6

7

8

9

10

11

12

13

N.A.*

8

1
3

2

1

2
1
1

1

w

1
3
1
1
1
1

2
2
6

1

1
1

5

6

1
3

2

1
1
1

1
3
16

1
13

1
7

1

0

2

0

2

4

1

4

22

4

1

1

3

3

4

Table 3 Summary of submissions received by the end of June 1998

No.*

*
**

Originator

Title

Item**

(Mrs) Zipora Gat
Director
Division of Agricultural
Meteorology
Meteorological Service
P.O. Box 25
Bet Dagan 50250
Israel

Topoclimatological Mappingan example of a regional map

9

Difficult to reproduce but
could be included as an
example for application of
minimum temperatures to
frost occurrences in
agriculture

Frost atlas of Israel:
- Introduction to the Atlas
- Frost map ooc and below
- Book chapter referring to the
atlas

9

Difficult to reproduce but
could be used to
demonstrate interpretations
of climatic data for frost risk
analysis

Regional agrometeorology Jordan Valley and the Dead
Sea areas

9

Book (in Hebrew), book
review (in English) could
be included

Chilling portion of the dynamic
model for deciduous trees:
- Scientific paper (Acta
Horticulturae, 14 pp) in
English including Abstract
- Summary (in English)
and figures of a scientific
paper (in Hebrew)

2

Example of model
development and application
quantifying and mapping
chilling 'potential' for
deciduous tree fruit areas

Agroclimatic mapping of Israel:
- for deciduous trees
- for citrus crop

9

Abstract or Extended
abstract of these two
scientific papers could be
included to demonstrate use
of model(s) for agroclimatic
zoning

Geoclimatic map of Israel

9

Coloured map (1 :650,000)
as an example of weighting
climatological data for zoning
and mapping uniform
macroclimatic regions

Regional wind regime:
- Carmel Coast map
- Summary (in English) of
Proceedings (in Hebrew)

9

Difficult to use as such
except for an Extended
Abstract to be generated

For references purposes only; not a priority ranking
Items for possible inclusion

Comments
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No.*

2

Originator

Title

Item**

Comments

(Mrs) Zipora Gat
Director
Division of Agricultural
Meteorology
Meteorological Service
P.O. Box 25
Bet Dagan 50250
Israel

Natural Disaster in
Agriculture - Israel
(see Example 1)

9

Document {12 pages) describing the
contribution of agrometeorology for
identifying and mapping areas of natural
disaster in agriculture, including three
case studies

Climate and
agrometeorology of
the Jordan Valley

9

Book {307 pp) by Zipora Gat and Ora
Karni (1995) in Hebrew with Abstract in
English dealing with the various aspects
of agricultural meteorology in the Jordan
Valley, the northern Dead Sea and the
eastern slopes of the Samaria
Mountains

Topoclimatology as
an aid in the siting
of the avocado crop
in Israel

9

Abstract describing the use of agrotopoclimatological reseach for zoning the
frost-sensitive avocado crop. No
reference given

Economic
significance of
wheat production in
the northern Negev
of Israel

9

Abstract of research into relationships
between rainfall and wheat production
as a basis for economic policy decision.
No reference given

Modelling of
agroclimatic effects
on national
avocado yields in
Israel

2

Abstract describing a quantitative
relationship between limiting climatic
events and avocado yields and the
application of this information from the
model. No reference given

Assessing the rice
yield of Costa Rica

2

Abstract describing the advantages of
an early assessment and forecasting
(warning) service of rice yields for some
50% of the rice growing area of Costa
Rica. No reference given

Effect of heat stress
during flowering on
the avocado yield
under
Mediterranean
climatic conditions

2

Abstract describing the results from an
agrometeorological model determining
the quantitative effect of heat stress on
avocado yields. No reference given

The WMO Regional
Meteorological
Training Centre for
Postgraduate
Training in Applied
Meteorology
(RMTC) in Bet
Dagan, Israel

13

A one-page description of the courses
and objectives of the RMTC

J. Lamas
Director
WMO Regional
Meteorological
Training Centre
for Postgraduate
Training
Meteorological Service
P.O. Box 25
Bet Dagan 50250
Israel

*
**

For references purposes only; not a priority ranking
Items for possible inclusion
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No.*

3

N.D. Strommen
World Agricultural
Outlook Board
US Dept. of
Agriculture
South Building
Washington, D.C.
20250-3800
USA

Title

Item**

Irrigation application
management

Peanut leafspot
control

Comments

Abstract describing a pilot project in
portions of 8 states to schedule irrigation
resulting in significant (259/1) benefit/cost
ratios
1

Abstract describing a pilot project to
control peanut leafspot disease in south
eastern Virginia using weather data and
resulting in a reduction of costs and
fungicide applications

4

W. Baier
ECOC, Agriculture
and Agri-Food
Canada
Ottawa, Ontario
K1 A OC6, Canada
Compiled from
reports available at
WMO Secretariat
but needs
verification. Mali

Mali pilot project in
agrometeorology

5

C.J. Stigter
Wageningen
Agri. University
Department of
Meteorology
Duivendaal 2
6701 AP
Wageningen
The Netherlands

Holding Back the
Desert: a Eucalyptus
Shelterbelt in Central
Sudan. By A.E.
Mohamed, C.J.
Stigter and H.S.
Adam (see Example
2)

6

The paper describes sand deposition,
tree species and design of eucalyptus
shelterbelts in central Sudan (published in
Agroforestry Today, Vol. 7, No. 1, pp 4-7)

Eucalyptus - its
Reputation and its
Roots: Millet and a
Eucalyptus Shelterbelt in Northern
Nigeria. By L.O.Z.
Onyewotu and
C.J. Stigter

6

The paper describes research into the
quantitative effects on crops of tree
shading and of root competition for water
and nutrients and of allelopathy
(published in Agroforestry Today, Vol. 7,
No. 1, pp 7-8)

Study of droughts in
Romania for the
assessment of the
aridization and
desertification trends.
By V. Al. Stanescu,
M.J. Adler, B.
Cusursuz, P. Tuinea,
G. Burcea, A. Ciuntu,
National Institute of
Meteorology and
Hydrology, Romania

8

The paper analyzes drought conditions
during the last decade for the southern
part of Romania from an agrometeorological standpoint. Presented at CAgMXI, 1995

6

*
**

Originator

Ms Beatrice
Cusursuz
Head of Lab. for
Agrometeorology
National Institute of
Meteorology and
Hydrology
Sos. BucurestiPlolesti
97 Bucharest
71552
Romania

Description of the Mali Pilot Project in
Agrometeorology to provide operational
assistance to farmers in their seasonal
crop cultivation using agrometeoro-logical
information resulting in yield increases

For references purposes only; not a priority ranking
Items for possible inclusion
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No.*

7

Paul Harker
Meteorological
Office
Commercial
Services
Johnson House
London Road
Bracknell
Berkshire
RG122 2SY
United Kingdom

Title

Emergence
Prediction of
Raspberry Cane
Midge (Resseliella
theobaldi). Provided
by I.A. Barrie, UK

Item**

Comments

1

Part of a commercial consultancy
package offered to raspberry growers
across the country for scheduling control
of might blight - based on a model which
estimates soil temperatures at a depth of
10 cm accumulated over the late winter
and spring months

Tactical use of
irrigation. Provided
by I.A. Barrie, UK

Description of a model that produces an
objective evaluation of probable farm
odour impacts
A summary of the agrometeorological
services provided to farmers and
government resulting in improved farm
management and policy decisions

8

D.D. Dambe
Botswana Met.
Service
P.O. Box 10100
Gaborone
Botswana

Botswana's
experience (see
Example 3)

9

I.G. Gringof
Chief Scientist of
ARRIAM
82 Lenin Prospect
249020 Obninsk
Kaluga Region
Russian Federation

Agrometeorological
justification of crop
production in Russia
(see Example 4)

1

A summary of mathematical models
taking into account agrometeoro-logical
factors for forecasting mineral nitrogen
in the soil and the Colorado beetle
population for corn and potato growing
in non-chernozem soils

The handbook of
agronomist on
agricultural
meteorology.
Authors: Prof.
Fedoseev, Or Pasov,
Ed.: Or Gringof

13

The handbook gives estimations for
different agrometeorological conditions
and examples of different kinds of
agrometeorological information for
planning agricultural production and
farm management

Weather and forage
crops (see Example
4)

1

Example of agrometeorological
recommendation for increasing sowing
area of forage crops due to favourable
conditions

Drought and winter
cereal crops in
Russia (see Example
4)

1

Example of agrometeorological
recommendation for decreasing sowing
area of winter cereal crops due to drought

10

*
**

Originator

C. Defila
Swiss Met. Institute
Postfach 514
CH-8044 Zurich
Switzerland

5-Day Weather
Forecast by Telefax
for Agriculture.
Provided by J.
Brandli, Switzerland
(see Example 5)

A detailed description including an actual
example of a 5-day forecast by telefax of
meteorological parameters for improved
planning of agricultural and other
activities

For references purposes only; not a priority ranking
Items for possible inclusion

8

Comments

No.*

Originator

Title

Item**

11

Nairn A. Salem
Chairman
Board of Directors
The Meteorological
Authority
P.O. Box 11784
Cairo
Egypt

A simplified
operational
technique for mean
day time temperature
estimation. Provided
by M.A.A. Dawod,
Met. Authority of
Egypt

10

Detailed description (12 pages including
figures) of two empirical relationships
between max./min./ mean 24-hour
temperature and mean day temperature
(sunrise to sunset)

Relationship
between weather
conditions and potato
late blight outbreak in
Egypt. Provided by
M.M. EI-Bakry, N.H.
Saad and A.A.
Farahat

3

Detailed description (1 0 pages including
references) of a study on relationships
between weather conditions and the
outbreak of potato late blight disease

The meteorological
parameters
governing the level
of cotton leafworm
infestation in the
Delta region.
Provided by
R.R. lss-hak and
A.M. Mehanna

3

A report (9 pages including tables)
describing a study on the influence of
ten meteorological parameters on the
population dynamics of the cotton
leafworm in the Delta region

12 summaries of
studies on climate
variations and
agriculture in Egypt

9

Each summary describes a particular
publication (including references) of the
impact of climate and climatic change
on crop production in Egypt

Exploring strategies
for increased
productivity- the
case of maize in
semi-arid eastern
Kenya. Provided by
B.A. Keating, B.M.
Wafula and J.M.
Watiki (1990)

2

A note about simulation model
development for crop growth and yield of
maize in relation to climate and soil and
management parameters. No references
given

The impact of climate
variability on
cropping research in
semi-arid Kenya
between 1955 and
1985. Provided by
B.A. Keating, M.N.
Siambi and B.M.
Wafula (1990)

9

A note about the research on crop
production in semi-arid parts of Kenya for
the period 1955 to 1985. No references
given.

12

*
**

S.H. Mwandoto
for Director of
Met. Services
Institute for
Meteorological
Training and
Research, Nairobi
Kenya Met. Dept.
Kenya

For references purposes only; not a priority ranking
Items for possible inclusion

9

No.*

Originator

Title

The potential effects
of climate change in
the Korean
Peninsula -a climate
change scenario
Greenhouse gas
emissions and
countermeasures
against climate
change in agriculture
Methods for
measurement of
methane and nitrous
oxide emissions from
agricultural fields
Effects of heat
balance on
Chamissonis in rice
plant canopy
Impact of climate
change induced
by the increasing
atmospheric C0 2
concentration on
agroclimatic
resources, net
primary productivity
and rice yield
potential in Korea
Seasonal changes in
evaporation and
evapotranspiration of
rice plant canopy
Estimation of daily
net radiation from
synoptic
meteorological data
A study on the
drought in Korea climatological
features of the
precipitation variation
Application of nonparametric model to
prediction of heading
data in direct-seeded
rice

*
**

Item**

)
9 )
)
)

)
)
)
9 )

)
)
)
)
)

9 )
)
)
)

)
)
9 )
)
)
)
)
9 )

)
)
)
)
)
)
)
)
)
)
2 )
)
)

)
)
NA}

)
)

)
)
8 )

)
)

)
)
)
2 )
)
)
)
)

For references purposes only; not a priority ranking
Items for possible inclusion

Comments

10

No.*

Originator

Title

Item**

Interrelation between
plastochrone and
developmental index
estimated by dimensional nonparyametric phenology
model and prediction
of developmental
stage of young
panicle rice plant

2 )

Changes in the
climate in last 60
years and distribution
of agroclimatic
resources in Korea

9

Estimation of growth
development stages
and development
rate in rape plant by
air temperature and
day length

2

Forecasting models
for apple tree
phenology and white
rot development

2

Population dynamics
models for major
insect pests in apple
orchards

3

Modelling to predict
regional agricultural
productivity and pest
of potato by
meteorological
information

3

Development of a
disease and insect
forecasting system
for IPM in apple
orchards

3

Microclimate
monitoring and
information delivery
system
Modelling photosynthesis of rice leaves
with varying
concentrations of
nitrogen

*
**

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

)
)
3 )
)
)
)
)
2 )
)
)
)
)

For references purposes only; not a priority ranking
Items for possible inclusion

Comments

11

No.*

Originator

Title

Item**

Development of a
modelling capability
for maize in semiarid eastern Kenya.
Provided by B.A.
Keating, B.M. Wafula
and J.M. Watiki
(1990)

2

Adjustments of
nitrogen inputs in
response to a
seasonal forecast
in a region of high
climatic risk.
Provided by
B.A. Keating,
R.L. Mecown and
B.M. Wafula (1991)
13

Jong-Hon Bang
PR of the Republic
of Korea with
WMO
Korea Met.
Administration
1 Songwol-dong
Chongno-gu
Seoul 1 10-101
Korea

An agroclimatic
data retrieval and
analysis system for
microcomputer users
(CLIDAS)
Determination of
critical early seeding
date for seedling
emergence in dryseeded rice based
on statistical analysis
of daily air
temperature in Korea
Influence of
micrometeorological
elements on
evapotranspiration in
rice (Oryza sativa L.)
Regional distribution
of duration and
percentage of
sunshine by Jordan
type and bimetal type
sunshine recorders

A note about the work done from 1985
to 1989 to develop a capability to model
the yield of maize in relation to soil,
management and climate constraints.
No references given

11

A note about a project on the potential for
simulation to assess response to fertilizer
input in relation to date of season onset.
No references given

10)
)
)
)
)
)
10)
)

Complete report on WMO/CAgM Related
Achievements in Agricultural Meteorology
in the Republic of Korea. ( 17 pages but
no references)

)
)
)
)
)
)
)

2)
)
)
)

)
)
NA)
)
)

)
)
)
)

Changes in net
radiation and long
wave radiation over
the rice community
as affected by cloud
amounts

*
**

Comments

NA)

)
)
)
)
)

For references purposes only; not a priority ranking
Items for possible inclusion

12

No.*

Originator

Title

Item**

Comments

14

(Miss) W. Marume
Department of
Meteorological
Services
P.O. Box BE 150
Belvedere
Ha rare
Zimbabwe

Zimbabwe Project in
Agrometeorology

1

A note about the project (initiated in 1991)
to establish agrometeorological stations
across the country. The information
received from these stations is used for
bulletins and warnings

15

E. EkokoEtoumann
Le Directeur
Direction de la
Meteorologie
B.P. 186
Douala
Cameroun

Agrometeorologie et
hydrologie au NordCameroun et
traitment des
donnees

1

A note about the progress of the WMO/
UNDP Agrometeorology and Hydrology
Programme in North Cameroon including
data use

16

C.J. Stigter
Wageningen
Agricultural
University
Department of
Meteorology
Duivendaal 2
6701 AP
Wageningen
The Netherlands

Agrometeorology of
Multiple Cropping in
Warm Climates. By
Baldy and C.J.
Stigter, INRA, Paris,
1.997, 235 p. (see
Example 6)

13

A practical handbook about the
importance and the effects of
microclimate modifi-cations when
different species are grown together in
the same area

New Approach in
Research Education
to Solve Problems of
Dryland Farming in
Africa. By D.N.
Mungay, C.J. Stigter,
J.K. Ng'ang'A and
C.L. Coulson. Arid
Soil Research and
Rehabilitation,
10:169-177, 1996

12

A case study from Kenya emphasizing
interdisciplinary research education of
local scientists by problem-oriented
research in tackling environmental
hazards facing farmers

Manual entitled: 100
Examples of Serving
Agriculture with High
Yield, Good Quality
and High Efficiency
by Meteorological
Techniques. Edited
by China Meteorological Bureau,
Meteorological
Press, September
1993. (see Example
7)

( )***
1
(3)
2
(1)
4
( 1)
8
(2)
9
(4)
10
( 1)

17

18

*
**
*** ( )

Prof. Dawei Zheng
China Agricultural
University
Director
Department of
Ag rometeorology
Yanminggzua
Road 2
100094 Being
China

12 Chinese examples selected from the
manual illustrating the use and potential
benefit of meteoro-logical forecasts and
agrometeorological advisory services
mainly with respect to crop and vegetable
production, efficient water use, fish death
and sheep feeding

For references purposes only; not a priority ranking
Items for possible inclusion
Number of examples for selected item

13
3.

EXAMPLES OF ACHIEVEMENTS

Example 1

Title:

Natural Disaster in Agriculture- Israel

Authors:

Gat, Z., Rubin, S. and Horovitz, T.

Originator:

Mrs Zipora Gat, Deputy Director, Applied Meteorology, Israel Meteorological
Service, P.O. Box 25, Bet Dagan 50250, Israel.

Reference:

Document (12 Pages) describing the contribution of agrometeorology to the
identification and mapping of areas of natural disaster in agriculture in Israel.
Summary (two pages) prepared from this document by W. Baier in Annex 2,
Example 1

Highlights:
The Government of Israel is required by law to compensate farmers for damage to
agriculture caused by natural disasters. Detailed agrometeorological analyses were carried
out and the data were compared with normal values and with all other years, the longest
possible period, for three extreme climatic events:
The extremely cold and rainy winter of 1991/92
The extremely warm and hot spring of 1993/1994
The hot and dry spell (Sharav) of April 1994
The experience gained in Israel through the Natural Disaster in Agriculture exercise has
resulted in important achievements related to agricultural meteorology:
Agrometeorological data have been analyzed and specific parameters and indices
for defining natural disaster have been developed;
Based on this analysis, the Government of Israel will define the criteria of each
event;
Regions and areas defined as 'exceptional' from the climatic and agrometeorological
points of view have been mapped;
Judgement of all individual agricultural claims is based on the criteria defined by the
Government;
Compensation by the Government to farmers is obliged by law to follow this
process.
In conclusion, the Government of Israel accepted for its declaration of Natural Disaster in
Agriculture the agrometeorological indices replacing the classical traditional climatological
parameters on the recommendation of the Israel Meteorological Service.

Example2

Title:

Holding Back the Desert- A Eucalyptus Shelterbelt in Central Sudan

Authors:

Mohammed, A.E., Stigter, C.J. and Adam, H.S.

Originator:

Professor C.J. Stigter, W.A.U. Department of Meteorology, Duivendaal2, 6701
AP Wageningen, The Netherlands

14

Reference:

Photocopy of a publication in Agroforestry Today, 1995, Vol. 7, No. 1, pp. 4-6.

Highlights:
In Sudan, the land degradation caused by sand contributes to desertification. The paper
describes the experience gained in relation to sand deposition, tree species and the design
of eucalyptus shelter belts established a decade ago at the north west borders of the Gezira
irrigation scheme in central Sudan.
The paper is based on the Ph.D thesis by A.E. Mohamed (1991 ): The influence of a
eucalyptus shelterbelt on sand movement north west of Gezira (Sudan). University of Gezira,
Wad Medani, Sudan, xxii + 345 pp. Details of this research are presented in Chapter 19 In
The TTMI Project and the 'PICNIC' Model (Eds. C.J. Stigter, F.J. Wangati, J.K. Nganga and
D.N. Mungai), Proceedings of the TTMI Workshop, Nairobi, April 1994, Wageningen
Agricultural University, Wageningen, The Netherlands, 1995, 251 pp.

Example3
Title:

CAgM Related Achievements in Agricultural Meteorology experience.

Botswana's

Originator:

D.D. Dambe, Botswana Meteorological Service, P.O. Box 10100, Gaborone,
Botswana

Reference:

Photocopy of a specially prepared Note (1 ~pages).

Highlights:
The Note summarizes agrometeorological services provided to farmers and government
resulting in improved farm management and policy decisions. Since the middle of 1980s,
agrometeorological information has been one of the leading indicators of drought in
Botswana. Agrometeorological information, such as the best time to plant, end of planting,
types of crops to plant, etc., based on results from various agrometeorological analyses, is
normally provided to farmers through the media and agricultural extension.
Agrometeorological advice is also utilized at policy and planning levels.

Example4
Title:

Four Examples of Agrometeorological Achievements in Russia (which are
listed under (a) to (d) below)

Originator:

Professor I.G. Gringof, Senior Scientific Officer, ARRIAM, Lenin Street 82,
249020 Obninsk, Kaluga Region, Russian Federation

Reference:

Specially prepared Attachment (two pages).

Highlights:
(a)- Agrometeoro/ogical justification of crop production in Russia
The AII-Russian Institute for Agricultural Meteorology (ARRIAM) has developed and
implemented recommendations on taking into account agrometeorological factors for
growing corn and potato in non-chernozem areas of Russia. One mathematical model, which
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forecasts the mineral nitrogen in soils during the corn vegetation period, proves to be 70%
correct. Another model, which forecasts the Colorado beetle population, has given an
economic profit from 1. 75 to 2.45 roubles per invested rouble. Ecological profit results in the
reduction of chemical pollution of soil and water.
(b) - The handbook of agronomists on agricultural meteorology
For the first time in the former USSR a handbook of agronomists on agrometeorological
meteorology has been prepared and published (Authors Professor Fedoseev, Or Pasov;
Editor Or Gringof). The handbook gives estimations for different agrometeorological
conditions. lt also gives some examples for using different kinds of agrometeorological
information while planning agricultural production and practical applications of
agrometeorological knowledge to crop production.
(c)- Weather and forage crops
In August-September 1992 in the central chernosem and north Caucasus regions of the
Russian Federation the agrometeorological conditions were very favourable for additional
forage crops after harvesting the main cultures. On the recommendation of
agrometeorologists the sowing area of forage crops was increased which gave 20-30
centners (1 centner 100 kg) per hectare of additional forage.

=

(d)- Drought and winter cereal crops in Russia
Due to heavy drought in the Rostov region in autumn 1994 the agrometeorologists
recommended decreasing the sowing area for winter cereal crops and recommended
harvesting for forage, not for grain as had previously been planned. According to
calculations, the accepted recommendations resulted in 4.4 billion roubles profit.

Example 5

Title:

5-Day Weather Forecast by Telefax for Agriculture in Switzerland

Originator:

Or C. Defila, Swiss Meteorological Institute, Postfach 514, 8044 Zurich,
Switzerland

Reference:

Photocopy of translated Agromet Bulletin "5-day Weather Forecast by Telefax
for Agriculture" issued by the Swiss Meteorological Institute (one page).

Highlights:
The Swiss Meteorological Institute developed in 1994 a forecast for a five day period
especially for agricultural establishments, its upstream and downstream enterprises, as well
as for further outdoor activities. The forecast has been produced daily since 1 March 1995.
Clients can call it in by telefax whenever they wish to do so, against a corresponding charge.
The 5-Day Forecast for Agriculture contains a forecasting part in the form of a text and
'particularities', such as recommendations (e.g. weather for hay harvest), warnings (e.g. frost
warnings) and climate values (e.g. information on decades, months or seasons). Some
agricultural work which can be better planned and carried out because of the forecasts are
listed (e.g. sowing bed preparation, frost protection measures, irrigation management,
optimization of plant protection measures, optimization of stock transport facilities, or
optimization of crops (date or period), purchases, sales, quantities and qualities).
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Example 6

Title:

Agrometeorology of Multiple Cropping in Warm Climates

Originator:

Professor C.J. Stigter, W.A.U. Department of Meteorology, Duivendaal 2, 6701
AP Wageningen, The Netherlands

Reference:

Agrometeorology of multiple cropping in warm climates (1997) by C. Baldy and
C.J. Stigter, INRA, Paris, 237 pp. A copy of this handbook is not attached to
this report but has been deposited with the WMO Secretariat, World Climate
Programme Department, Agricultural Meteorology Division

Highlights:
The book highlights the importance and effects of microclimate modifications when different
species are grown together in the same area. lt demonstrates the significance of these
practices and the positive character of certain combinations vis-a-vis yields, weed
competition, attacks by parasites, etc. lt is necessary that the combinations be carefully
selected to preclude adverse affects on the environment. This work has been conceived both
as an instruction manual and as a textbook reference for data (often very difficult to obtain)
on the interactions of climate and modifications of cultivated plants whose growth
requirements are different.
In the Epilogue for the English edition (pp. 202-214), the authors explicitly mention the 'CAgM
Related Achievements' exercise: "The collection will highlight work done in the context of the
CAgM, whose theme for the period 1995-1999 is "operational agrometeorology for
sustainable environmentally friendly and economically viable agricultural production". Guided
by this theme the Working Groups and Joint Rapporteurs of CAgM would naturally
emphasize the main issues in agricultural production today, relating agrometeorology of
multiple cropping under the heading 'development of sustainable farming systems'. The
Commission has particularly encouraged its members to continue providing
agrometeorological input for the development of systems which conserve soil moisture and
the adoption of zero-tillage procedures where appropriate."

Example 7

Title:

12 examples of agrometeorological achievements in China (which are listed
under (a) to (I) below)

Originator:

Professor Dawei Zheng, China Agricultural University, Director, Department of
Agrometeorology, Yanminggzua Road 2, 100094 Beijing, China

Reference:

Specially prepared submission (six pages) of 12 examples abstracted from
"1 00 Examples of Serving Agriculture with High Yield, Good Quality and High
Efficiency by Meteorological Techniques". Details in Annex 2, Example 7

Highlights:
(a)- Rural meteorological services net(work) in Heilongjiang Province
There is an accomplished rural met service net in Heilongjiang Province which covered 85%
towns and 15% villages of the main agricultural area by 1992. Agrometeorological
information was transferred to farmers by the net effectively and great benefit was obtained.
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Level:

Province
City
County
Township
Village
Farmer

Agrometeorological
Agrometeorological
Agrometeorological
Agrometeorological
Agrometeorological
Users

service with central observatory
service with observatory
service with met station
assistants with precipitation observation
volunteer

For example, there was a rainstorm of more than 100 mm in six towns of Hailun City around
a reservoir on 15 August 1991. The precipitation record at the city meteorological station was
only 60 mm. Based on the information of the net, the city leaders organized people to protect
the reservoir and dams. By 21 August there were stronger rainstorms. According to the town
and village warning system, people of eight villages withdrew from the dangerous areas and
nobody died or was injured.
Based on the forecast of spring drought from the Anda City Met service, farmers in Wolitun
Town changed 200 ha with maize instead of wheat and got a rich harvest.
(b) -Application of remote sensing for crop monitoring
Since 1983, scientists of Tianjin Meteorological Institute have monitored and predicted crop
growth and yield using data of Metsat. The accuracy reached more than 90%. In 1992 local
agronomists predicted that wheat yield would decrease due to spring drought. The Institute
found that greenness indexes of most parts were still bigger than the previous year. They
confirmed that the wheat yield would still increase. The Institute now sends each year a map
of greenness index distribution in Tianjin Area which has become an important basis for
decision making by the agricultural department of the city.
In Henan Province, meteorologists have applied data of Metsat to guide wheat production
since 1987. On 3 February they received a greenness map and found that the index was
very high in the area between Zhoukou and Zhumadian cities. lt would be dangerous for
spring frost, lodging or diseases. The local government leaders considered suggestions of
meteorologists and took measures to control the growth of wheat seedlings. As a result, the
greenness index of Metsat in this area in March decreased and the injury of frost on 23
March was avoided. Since then, meteorologists have been invited by the provincial
government to attend meetings on wheat management every spring.
(c)- Breeding hybrid seeds based on meteorological information
In south China hybrid rice is the main crop. In Guangxi Province there is a double cropping
system: early rice from April to July and late rice from July to November. Before 1988 farmers
in Xingan County usually bred hybrid seeds in the mid season. Rice for producing hybrid
seeds flowers in September and the beginning of October when chilling injury (mean
temperature below 23°C, rainy and cloudy) often occurs. In 1988 farmers in this county had
to ask other counties to provide 250 tons of rice seeds because breeding failed due to
chilling injury and rainy weather. There is a very sensitive stage before heading when rice
needs temperatures higher than 23°C. During the period of heading and flowering, the
decade precipitation should be not more than 50 mm and no days with a mean temperature
lower than 23°C or a maximum temperature higher than 35°C. After analyzing meteorological
data of the county, people found that the best period for flowering should be the first decade
of July and the harvest date should be the end of July and the beginning of August. The
County Seed Company considered the suggestion of meteorologists and have changed the
breeding season from mid season to early season since 1989. The yield of hybrid seeds
increased by more than one third compared to the harvest of the late rice cropping. Since
1991 farmers have not had to buy hybrid rice seeds from another county and have begun to
sell hybrid seeds.
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(d)- Developing climatic resources by expanding ratooning rice
One thousand years ago farmers in the Sichuan Basin found the method of harvesting 'after
grass' as a plus for the cropping of rice. But the yield was very low. Due to new varieties it
has become possible to grow ratooning rice and the yield can reach 20-60% of the last rice
cropping. Meteorologists of Yongchuan County, Chongqing City, made great contributions to
the popularization of ratooning rice. Firstly, they analyzed the data and made a map of the
area with annual temperatures higher than 17.5°C where growing ratooning rice is possible
after harvest of the last cropping of rice. Secondly, they observed the growth and
development of ratooning rice in order to study the relationship between weather and
ratooning rice. Several key stages of weather forecasting and services were determined:

(1)

forecasting chill stress of the last rice cropping in early spring to avoid the death of
seedlings;

(2)

forecasting rainstorms from 21 July to 5 August to decrease fertilizer loss;

(3)

forecasting drought and heat stress in August to protect rice seedlings;

(4)

forecasting chilling in September and the yield; AND

(5)

forecasting fine days in October for harvesting.

Thirdly, they went to the countryside in the key stages each year to discuss
agrometeorological problems and to look for solutions, together with the local agronomists.
(e)- Adjusting the growing period of double cropping of rice to avoid plant stress
There is a traditional double cropping system of rice in Wanning County, Hainan Province.
The first cropping rice was usually was sown before Chinese New Year's Day and the
second cropping rice was sown after the rainy season started by the end of July. As a result,
the first cropping was often damaged due to chilling in March and the second cropping due to
typhoon and rainstorm in the flowering stage and at harvest time. These were the reasons
why the yield was low and unstable. The County Meteorological Service analyzed the data
and made suggestions to the local government. The best sowing date of the first cropping
should change to the third decade of December, 20 days later than the traditional date, so as
to avoid chilling in March. The second cropping should be sown in the first and second
decades of May, i.e. 40-50 days earlier than that of the traditional methods, in order to avoid
typhoon and rainstorm disasters. After adjustments of the growing period, the rice output
increased year by year.
(f) - Optimization of irrigation to save water
Average precipitation during the growing period of winter wheat in Taian City, Shandong
Province, is only 190 mm. The local farmers irrigated wheat seven times by traditional
methods. As a result, the water table goes down and the cost becomes higher and higher.
Meteorologists found that only 350-450 mm are needed to get high yields. Except for the
stored soil moisture of 150 mm during the rainy season, irrigating 1-3 times, each with 75 mm
of water, is enough. They changed the irrigation time and reduced the water quantity. In
1992, the area using techniques of optimum irrigation was introduced to 40,000 ha, saving
110 million tons of water and 16 million yuan.
(g) - Conserving soil moisture to protect winter wheat from injury
Winter drought was not a serious problem in north China even though there was not much
snow, as the seedlings were in a dormant state with less transpiration. But because it has
become warmer since the 1980s and also because of changes in varieties and field
conditions, winter drought stress has become more and more serious. Agronomists and
meteorologists analyzed the causes of winter injury of wheat and found that the most
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important factor is to keep optimum soil moisture around the tillering node of the seedlings.
Several soil and irrigation management practices were recommended and verified in field
experiments to maintain optimum soil moisture in the top 5 cm layer. Since then the
proportion of winter injury in the Beijing area has decreased and the cost of irrigation has
also decreased by accepting the recommendations of meteorologists.
(h) - Rotation system and water use efficiency
Some 1.14 million ha of cultivated fields are located in the hill area to the north of Yin
Mountain which is the main dryland area in Inner Mongolia with altitudes from 1,200-1,600 m.
The annual precipitation is about 300 to 400 mm with serious runoff of water and soil. The
water use efficiency was only 15-20% and the crop yield was only one ton in the 1980s.
Agrometeorologists of Beijing Agricultural University and the Meteorological Bureau of Inner
Mongolia have studied the way to raise water use efficiency since 1986. They introduced
techniques of terrace building for increasing water storage, studied new techniques of crop
rotation and recommended no ploughing of the soil in the autumn to conserve soil moisture.
Experimental results showed that soil water storage increased by 18.3 mm in the 0-30 cm
layer comparing to ploughing in the autumn and the yield increased by 23.5%.
(i) - Relationship between weather and sheep feeding
Inner Mongolia is the main husbandry area of China. The efficiency of animal husbandry is
very low. The main problem is that the winter is so cold that all grass withers. Animals only
grow in the warmer half of the year, their weight decreases in winter and weak animals even
die in the spring in some years. Therefore, herdsmen usually make hay in the summer, from
10 July to 20 August, and feed sheep in winter. But the hay season is also the rainy season.
The weather forecast service therefore is very important to herdsmen. Agrometeorologists in
Inner Mongolia have studied the relationship between weather and the hay harvest and have
developed an index of the best haying time: no rain for more than three days, mean daily
humidity less than 75%, mean air temperature above 20oc and wind velocity above 3 m/s.
Under these conditions, the water content of hay will decrease to below the safe index of
18.5% in two to three days. The feeding season of sheep is from the second decade of
October to the end of November when the weather becomes cold and dry and the sheep's
weight drops fast. Agrometeorologists also determined the quantity of hay (kg) required for
sheep feeding according to body weight (kg) and mean daily temperature CC) as follows:

Daily temperature (0 C):

-15 to -10

-10 to -5

-5 to 0

0 to +5

Body weight (kg): 30
35
40

0.99
1.03
1.10

0.89
0.93
1.00

0.80
0.84
0.91

0.71
0.75
0.82

By the end of November it becomes quite cold and the feeding efficiency becomes lower. lt is
the season to sell or to butcher the sheep. The results showed that if each sheep is fed 30 kg
of hay, their weight by the end of November is 5 kg higher than that of no feeding. This
technique has become popular in many counties of Inner Mongolia and herdsmen had an
increased profit of 14 yuan per sheep.

OJ - Forecasting date of flowering of pear and other trees
Pears produced in Yangxin County, Shandong Province, are famous and of good quality.
Farmers pick spare buds, release bees on flowering days and kill insects before flowering.
Therefore, a good forecast of pear tree flowering is important for farmers and the local
meteorological service. Agrometeorologists analyzed the data of flowering of the main trees
and found the interval in degree days from the flowering date of maple to that of other trees
as follows:
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Trees:

Canadian
poplar
113.0

plum or
willow
164.3

pear

peach

apple

263.1

276.3

354.9

wheat or
locust
609.7

jujube
1,078.5

Based on observations of the flowering date of different crops and trees, and the weather
forecast it was possible to calculate the flowering date of pear and other trees. Pear growers
of this county sprayed insecticide and released bees at the best time by using the forecast of
pear tree flowering and reaped great benefit. The proportion of first grade pears increased
from 40% to 85%. Income also increased by about 25 million yuan per year.
(k) - A voiding fish death by using weather risk forecast

Qingpu County is the main base of fish in fresh water in Shanghai City. The biggest problem
is that many fish died on the surface of fishponds on days with sharp weather change. After
experiments and observations over several years, the county meteorological service had
determined the conditions and index of fish death, i.e. (1) air temperature decreases of more
than 8°C in two hours in summer; (2) showers or rain storm and humidity increases above
90%; (3) no sunshine after rain; (4) solute oxygen less than 4.5-5.0 mg/litre at 2 p.m. or less
than 2.5-3.0 mg/litre at 8 p.m; (5) solute oxygen less than 1.0 mg/litre the following day.
Before the dangerous days, the county met service informa fishermen by broadcast to open
the pumps and irrigate fresh water. Fishermen in the county were able to avoid 8 million yuan
of loss by correct forecasting of weather risk of fish death.
(I) - Application of climatic resources for growing vegetables in mountainous areas

Yangshan County is located in the north west of Guangdong Province and is one of the
poorest counties. Technicians of the county met service analyzed the climatic data of 11
county stations at different heights from 50 to 1,200 m and proposed a management system
to develop vegetable production in the summer in mountainous areas with different altitudes.
Because of hot, rainy weather in most areas of the province, summer becomes a slack
season for vegetable growing.
(1)

400-600 m: no hot summer, >5,000 degree days, only three days with maximum
temperatures above 35°C, suitable for turnip, tomato, cabbage and peas.

(2)

600-800 m: mean temperature >10°C, >4,700 degree days, no hot days (T max
>35°C), the best area for summer vegetables, suitable for tomato, turnip and chilli,
peas can be grown during the whole year;

(3)

800-1,200 m: cool in summer and cold in winter, >4,400 degree days, number of days
with T max >30°C is more than 10 and those with T min <Ooc is more than 35,
suitable for turnip, potato, tomato, peas and cabbage.

In 1991, the vegetable growing area in mountainous villages was increased from 3 ha to 900
ha. Some vegetables were even sold in Hong Kong markets and farmers of many villages
overcame poverty by the application of special climatic resources in mountainous areas.

4.

RECOMMENDATIONS

The achievements in agricultural meteorology submitted for inclusion in this report
are impressive, although they do not adequately reflect the real impact of the work of CAgM
over the years at the global level. Nevertheless, the 77 submissions can be considered as
typical agrometeorological services to the agricultural community, policy makers and related
disciplines concerned with research, training and education. In particular, seven examples
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are presented in some detail to show the diversity of agrometeorological achievements in
developing, less developed and industrialized countries. This presentation could form the
basis for a discussion by Members of the WMO Commission for Agricultural Meteorology on
whether or not to proceed with the preparation of a publication of all or part of the information
presented in this final report. As a first step, a CAgM report could be processed. As a second
step, a more popular version could be prepared from this report for publication by the WMO.
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ANNEX 1

Table of Contents
INTRODUCTION
Definition of WMO/CAgM Related Achievements in Agricultural Meteorology: widest
definition to include all work done by professionals related to CAgM by membership or
otherwise.
Basic information and knowledge generated by CAgM (Source: History of the
Commission for Agricultural Meteorology- WMO, 1991).
CAgM is the 'stimulator'; national meteorological services, Regional Associations,
agricultural research establishments and others are the 'implementors'.
Need for documentation of agrometeorological achievements and future use of this
information in a report or possible publication.
EXAMPLES
1.

Meteorological forecasts and agrometeorological services.

2.

Crop production:
cereal crops; commercial crops; tuber and pulse crops; field and bush crops; tree crops;
vegetable crops.

3.

Crop protection:
plant diseases;
management.

plant pests;

biological

and

chemical

control;

integrated

pest

4.

Animal production and protection:
pasture and livestock production; animal disease and pest control.

5.

Forestry production and protection:
planning and management; environmental issues; forest fires.

6.

Trees in an agroforestry system.

7.

Sustainability of the environment:
soil degradation; soil erosion; soil conservation; sustainable land management.

8.

Drought and desertification:
drought preparedness; mitigation of drought; combating desertification.

9.

Climate, climate variability and agriculture:
agroclimatic analysis; agroclimatic zoning; land use planning; irrigation, frost protection.

10.

Use of available data sets, including remote sensing.

11.

Benefits of agrometeorological applications:
economic; social; environmental.
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12.

Education:
public awareness; involvement of other disciplines.

13.

Training:
publications; roving seminars; symposia.

CONCLUSIONS
RECOMMENDATION
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ANNEX 2
EXAMPLE 1
Title:

Natural Disaster in Agriculture- Israel

Authors:

Gat, Z., Rubin, S. and Horovitz, T.

Originator:

Mrs Zipora Gat, Director, Department for Agricultural Meteorology, Israel
Meteorological Service, P.O. Box 25, Bet Dagan 50250, Israel

Reference:

Summary prepared from original submission (12 pages) by W. Baier

Background
The Government of Israel is required by law to compensate farmers for damage to agriculture
caused by natural disasters. Natural disaster is defined as a Anatural phenomenon of an
extreme magnitude or intensity or duration or accumulation of various phenomena:=. A
recommendation to the Government of Israel to declare a climatic event as a natural disaster to
agriculture must be made by both the Ministers of Agriculture and Transportation (the latter is
responsible for the Israel Meteorological Service). Such a recommendation requires two
detailed documents:

1.
2.

Agrometeorological documents and maps - prepared by the Israel Meteorological
Service; and
A detailed assessment of the damage and a financial calculation for the various
damaged branches of agriculture.

No specific criteria are given in the law. The Government of Israel is allowed to define limits and
criteria specifically for each event, according to its considerations, priorities and financial
resources. The law has been in effect since 1989 and to date two important country-scale
climatic events have been declared by the Government of Israel as natural disasters to
agriculture:
1.
2.

The extremely cold and rainy winter of 1991/92; and
The extremely warm and hot spring of 1993/94.

Methods and Results
Detailed agrometeorological analyses of the above periods were carried out at short notice and
the data were compared with normal values and with all other years, the longest possible series.
The winter of 1991/92 included numerous climatic events that separately and combined were
considered very unusual and extreme: extreme rain amounts, four spells of frost, three spells of
heavy snow, most of the days were very cloudy and caused an extreme deficit of sunshine over
the country. Wide areas of the central coastal plain received heavy hailstorms.
The declaration made by the Government of Israel included two main criteria:
1.

Regions in which the value of the lowest daily minimum temperature is at a probability
level of 5.5% and below, i.e. once in 18 years or more; and

2.

Regions in which the percentage of the accumulated rainfall until the end of February
1992 was at least 180% of the normal.
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Map 1 shows the regions that fulfilled the first criteria; Map 2 shows the regions that fulfilled the
second criteria; Figure 1 presents the accumulated seasonal rainfall compared to the
accumulated normal at Bet Dagan.
The extremely warm winter and hot spring of 1993/94 was characterized by a small number of
rainy days, a large number of clear days and sunshine hours and extremely high day and night
temperatures. In addition, an extreme 'Sharav' spell occurred in April 1994.

The declaration by the Government of Israel included the following criterion:
Regions in which the seasonal deficit in the Dynamic Model Chilling Portions (DMCP)
was 5.5% or below, i.e. once in 18 years or more.
Figures show the differences of daily maximum temperatures (Figure 2a) and daily minimum
temperatures (Figure 2b) from their normals at Eilon (Western Gallilee) for December 1993 and
January 1994. Map 3 shows the areas over which the probability of the deficit of the DMCP
during the winter of 1993/94 was 5.5% or below or expected once in 18 years or more.
The hot and dry spell (Sharav) of April 1994 was analyzed in detail. In 1994 the main Sharav
was too early (April instead of May) and was an extreme one. The declaration of the
Government of Israel included the following criteria:

1.

Regions in which the value of the highest daily maximum temperature is of a probability
of 5.5% and below, or expected once in 18 years or more;

2.

Regions in which the value of the accumulated number of heat units 333°C during the
Sharav event is of a probability of 5.5% and below, or expected once in 18 years or
more.

Map 4 demonstrates the regions in which the daily extreme maximum temperature was the
highest over a long period of years- rank and probability according to Gumbel (1958). Map 5
demonstrates the heat units accumulated above 33°C during the Sharav spell of 1994, its
grading and probability.
Conclusions
The experience gained in Israel through the Natural Disaster in Agriculture exercise has
resulted in important achievements related to agricultural meteorology:
Agrometeorological data have been analyzed, specific parameters and indices for
defining natural disaster have been developed;
Based on this analysis, the Government of Israel will define the criteria of each event;
Regions and areas which are defined as 'exceptional' from the climatic and
agrometeorological points of view have been mapped;
Judgement of all individual agricultural claims is based on the criteria defined by the
Government.
Compensation of the Government to farmers is by law obliged to follow this process.
In conclusion, the Government of Israel accepted for its declaration of Natural Disaster in
Agriculture the agrometeorological indices, replacing the classical traditional climatological
parameters on the recommendation of the Israel Meteorological Service.
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EXAMPLE 2

Title:

Holding Back the Desert- A Eucalyptus Shelterbelt in Central Sudan

Authors:

Mohammed, A. E., Stigter, C.J. and Adam, H.S.

Originator:

Professor C.J. Stigter, W.A.U. Department of Meteorology, Duivendaal 2, 6701
AP Wageningen, The Netherlands

Reference:

Photocopy of a publication in Agroforestry Today, 1995, Vol. 7, No. 1, pp. 4-6

EXAMPLE 3

Title:

CAgM Related Achievements in Agricultural Meteorology Experience

Botswana=s

Originator:

D.D. Dambe, Botswana Meteorological Service, P.O. Box 10100, Gaborone,
Botswana

Reference:

Photocopy of a specially prepared Note (1% pages)

EXAMPLE4

Title:

Four examples of agrometeorological achievements in Russia

Originator:

Professor I.G. Gringof, Senior Scientific Officer, ARRIAM, Lenin Street 82,
249020 Obninsk, Kaluga Region, Russian Federation

Reference:

Specially prepared Attachment (two pages)

EXAMPLE 5

Title:

5-day Weather Forecast by Telefax for Agriculture in Switzerland

Originator:

Dr C. Defila, Swiss Meteorological Institute, Postfach 514, CH-8044 Zurich,
Switzerland

Reference:

Photocopy of translated Agromet Bulletin "5-days Weather Forecast by Telefax
for Agriculture" issued by the Swiss Meteorological Institute (one page)

EXAMPLE 6

Title:

Agrometeorology of Multiple Cropping in Warm Climates

Originator:

Professor C.J. Stigter, W.A.U. Department of Meteorology, Duivendaal 2, 6701
AP Wageningen, The Netherlands

Reference:

Agrometeorology of Multiple Cropping in Warm Climates (1997) by C. Baldy and
C.J. Stigter, INRA, Paris, 237 pp.
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A copy of this handbook is not attached to this report bLit has been deposited with the WMO
Secretariat, World Climate Programme Department, Agricultural Meteorology Division.

EXAMPLE 7

Title:

Examples of the Application of Meteorological Information and Knowledge in
China

Originator:

Professor Zheng Dawei, China Agricultural University, Director, Department of
Agrometeorology, Yanminggzua Road 2, 100094 Beijing, China

Reference:

100 Examples of Serving Agriculture with High Yield, Good Quality and High
Efficiency by Meteorological Techniques, edited by the China Meteorological
Bureau, Meteorological Press, September 1993

Details of the 12 achievements have already been given on pages 16 to 20.

