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ORGANIZATION OF THE SESSION

1.1

Opening of the Session

The International Planning Meeting on Climate System Monitoring (CSM)
was convened to:
•

Briefly review all aspects of the CSM project including timelines,
products and participation by the various WMC's;

•

Discuss interactions between the physical climate system and the
biosphere and geosphere and suggest indices if possible;

•

Develop a strategy to incorporate the monitoring aspects of Global
Change (GC) and ICSU's International Geosphere Biosphere Programme
(IGBP) into the CSM project;

•

Develop plans for an International Climate System Monitoring
Symposium or Workshop on Global Change.

The meeting began with Mr. Chet Ropelewski, Climate Analysis Center,
WMC, Washington, being elected Chairman of the Planning Group. A list of
participants is contained in Appendix 1. Specific recommendations of the
meeting are contained in Sections 4 and 5.
1.2

Adoption of the agenda

The agenda, contained in Appendix 2, was reviewed and approved by the
participants. The participants stressed the difficulty in thoroughly
completing all items included on the agenda during the meeting and decided
that the majority of time would be utilized for agenda items 2 (Review of
Climate System Monitoring) and 3 (Interface of Climate System Monitoring with
Users). Many technical presentations were made by the participants as listed
in Appendix 3.
2.

REVIEW OF CLIMATE SYSTEM MONITORING

The CSM monthly bulletin has evolved into a very useful means of
communicating global climate system information to the user. The participants
discussed and agreed that it has become clear that there will be little
progress in global climate monitoring without significant improvement in the
quantity, quality and availability of data for the monitoring of anomalies,
development of new indices, documenting natural variability of the climate
system and for evaluation of climate change.
2.1

Data availability and data bases

The availability of data information and data bases for climate system
monitoring is not ideal. The mainstay of the CSM monitoring effort is the
identification of monthly and seasonal anomalies. However it is recognized
that important changes in climate events manifest themselves in extreme events
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- 3 or changes in frequencies of events that can only be resolved on a daily
basis. For this reason, it is urged that data be available in daily in
addition to monthly resolution whenever possible. The important factor for
all data regardless of resolution is the accessibility of these data bases and
information. To monitor the climate and to measure global climate change it
is essential to have data readily available in computer useable form,
available to all member countries and in a standard recognized format.
The participants pointed out that climate fluctuates and changes, not
only on a season-to-season and year-to-year basis, but also on longer time
scales. The historical instrumented record offers us the opportunity to
further our understanding of decadal and century time-scale climate changes.
Through a careful analysis of the data collected by national centers we have
been able to document the recent changes in temperature and precipitation.
Unfortunately, such large space scales do not provide us with sufficient
detail regarding regional changes in climate nor are we certain that these
data are truly representative of the global scale. In order to provide this
detail the data collected by national centres over the past several centuries
must be studied in more depth. Such information will provide us the
opportunity to answer important questions such as:
(1)

Is there important evidence of long-term climate variability,
as yet still unidentified on a regional basis? How do these
relate to estimates of global change?

(2)

If climate is expected to change (based on some prediction)
what is the context of such changes in light of observed
variability in the instrumented climate record?

(3)

Given some hypothesis of climate change can it be reconciled
with the historical record?

Additional data will place us in a better position to answer such
questions and in addition will assist us in interpreting the potential
biosphysical and socio-economic impacts of major climate anomalies.
The WMO has recently decided to strive for the establishment of at
least 10 stations per 500-by-500 km grid for operational monitoring purposes.
Many of these stations will have long records and could be very useful in the
development of a subset of reference climate stations useful for long
retrospective studies of climate change. The CSM project should encourage
these efforts and move to use these data as soon as they become available.
Several presentations concerning data availability and quality were
made. These presentations discussed such diverse topics as the World Weather
Records, Monthly Climatic Data for the World, and satellite data from the
U.S.A. operated satellite systems. The presentations identified the following
problems in using the data for climate system monitoring and global climate
change :
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•
•
•

Incomplete
Incomplete
Incomplete
Inadequate

time series of data;
or marginal quality of the various data sets;
station/satellite histories;
network density.

Based on the discussions it was also apparent that a compatible
merging of the current and recent satellite measurements with conventional
climatological data was important to properly view the entire globe. Further,
there was general agreement that basic climate data, e.g. temperature and
precipitation, were of fundamental importance to the CSM project and the
project should attempt to foster the collecting, archival and exchange of
these data. It was also recognized that a vigorous effort to collect
retrospective data is also necessary to put contemporary climate fluctuations
into context.
2.2

Indices and parameters used

There are now indices available for monitoring climate fluctuations in
the tropical regions, however, most of those in regular use related tc< the
Pacific Ocean basin and were designed to track the intensity and phases, of the
El Nino/Southern Oscillation (ENSO) phenomenon. From several presentations
given during the meeting and other studies, there are now a number of other
indices which could be used to monitor important climatic fluctuations in
other ocean basins, in particular, the Atlantic Ocean where significant
warming episodes were also observed to occur from time-to-time.
Processes operating in the Indian Ocean through the western rim of the
Pacific Ocean were being less well monitored and it would be useful to include
some form of index or preferably set of indices to monitor the phases and
intensity of the various monsoon sub-system components, e.g. the East-African
Jet, the Indian Monsoon, the South-East Asian Monsoon, the North-Australian
Monsoon and the corresponding trade-wind regimes.
In order to understand the characteristics of an index and to assess
its ongoing value it is essential that a long-term record of it be prepared
and made readily available. Further, identification of the period of record
for the calculation of anomalies was also important. Ideally this period
should be not less than ten years, although with the development of indices
derived from the data of remote-sensing systems on satellites, this may not
often be possible. Care is needed, therefore, in interpreting "anomalies" in
such short timescale datasets.
Although there was a long tradition for the use of indices in
monitoring both weather and climatic fluctuations in middle and high
latitudes, the recent upsurge in climate monitoring had tended to be
concentrated on following the effects of equatorial and tropical forcings.
Nevertheless, it was evident that climatic anomalies in the higher latitudes
are important not only in the way they were related to lower latitude forcing
but also in their own right. "Blocking" action or periods of intense zonal
flow were typical examples. Monitoring the frequencies, locations and
intensities were important for an understanding of the global climate system
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- 5 and for the validation of any efforts to model it. A simple, but effective
blocking index had been developed for the southern hemisphere and has been
routinely included in the Climate System Monitoring Bulletin. Inclusion of an
index, not necessarily the same, for the northern hemisphere would also be of
value.
The participants presented several papers discussing general climate
indices, departure from normals, and time series analyses. These suggested
that new indices such as the ENSO indices need to be developed to help monitor
and define other climate phenomena.
There was general agreement that to facilitate the development and
utilization of these indices, the physical phenomena must be identified and
indices description and documentation standards need to be established. These
will enhance the utilization of these indices worldwide.
2.3

Model output

The meeting participants agreed to review the climatic analyses being
incorporated in the CSM Monthly Bulletin. It was acknowledged that this
component of the CSM project could not operate at all without the
contributions of the various climatic centres providing products, or operate
effectively without their close cooperation in providing the products in a
timely fashion. While there would always be trade-offs, however, between the
number of analyses, the formats and the quality of presentation, it was
believed that the utility of the Bulletin among the many existing users could
be improved by making adjustments in these areas where possible. In
particular, improvements in the way in which the material was presented so as
to enhance the information transfer would also open its usage to a wider
spectrum of potential users who might not have the technical background
necessary to interpret some of the existing analysis formats.
The following products were believed to constitute an appropriate
basic and routine set that would serve the needs of the majority of users of
the CSM Monthly bulletin. It was emphasized that this was a minimum set of
analyses to aim for and that there would always be scope for adding other
ad-hoc or routine analyses.
1. Currently, the Bulletin includes maps identifying precipitation and
temperature anomalies on a monthly basis and tables of longer term
anomalies. To maximise the information content for a minimum
number of charts, it was suggested that the longer term data in the
tables be presented in map form in preference to the single month
data. However, it was acknowledged this may not be possible to
accomplish in the near future.
2. The outgoing long-wave radiation and anomaly analyses which were
being used as a very useful form of proxy data for convective
precipitation had their optimum value in lower latitudes.
3. The various atmospheric and oceanic variables and analyses that are
outputs of the models from the WMC's are valuable products for the
Bulletin. If possible, these products should be added to the
bulletin.
(WCP-4395)

- 6 It was generally agreed that the output from the models and analyses
were an invaluable contribution to monitoring the climate. Again it was
pointed out that the quality of the output model is dependent on the quality
of the input data. This points to the necessity of high quality and timely
observations to be used to initalize all models.
2.4

Interaction with other data/information systems

The discussions centred around two points: (1) satellite derived
data products, and (2) information systems such as INFOCLIMA.
It was pointed out that satellite derived products are subject to
different constraints than quantities derived from conventional weather or
environmental purposes. Long term stability is more important for climate
products because of the need to detect small, long term changes in
environmental conditions. The highest possible accuracy is more important to
conventional weather variables such as precipitation, which may be used for
flood or agricultural forecasts. Maintenance of maximum accuracy can require
seasonal and geographical adjustments to algorithms that make climatological
interpretation difficult.
Mapped satellite products have their benefits in that the user can
easily interpret the data, however information on observation geometry is
lost. To preserve as much of this information as possible, ancillary
information needs to be mapped along with the data. As a minimum, the
following information needs to be maintained: time, scan angle, satellite
azimouth angle, and solar zenith angle. In addition, calibration parameters
and instrument housekeeping variables must also be maintained. With these
additional pieces of information, we will be able to build a long term history
of these data that will be comparable among various satellites.
Other data discussions centered on the historical datasets and errors
associated with historical datasets. These historical datasets are critical
for monitoring the climate and possible changes to the climate. These
historical datasets need to be improved and maintained as a climate baseline
for future work.
The importance of information systems to bring some commonality and
centralized information to the vast variety of data holders around the world
cannot be overemphasized. The World Climate Programme established several
years ago the INFOCLIMA system. This system provides WMO Member countries
access to information for hundreds of databases held around the world. There
are general descriptions of climate datasets ranging from historical to
current data types.
Another information system has been developed by the United Nations
Environment Programme (UNEP). Since climate data are collected by many
organizations for different purposes and stored in various formats, it is
difficult for the scientist or resource manager to locate and use these data
effectively. To improve this situation UNEP established the Global Resource
Information Database (GRID) for the purpose of bringing these disparate
datasets to a common geographic base and to provide georeferenced integrated
(WCP-4395)

- 7 environmental datasets to scientists and planners both inside and outside
UNEP. Additionally, GRID provides training in the technology of geographic
information systems to scientists and managers from developing countries.
Thus, historical environmental data are available to scientists from UNEP with
the added capability of the GRID geographical information system to facilitate
the access to these data.
2.5

Monitoring for climate and global change

The participants discussed the problems and possible solutions to the
problem of monitoring the climate. But first a methodology needs to be
defined for developing a comprehensive monitoring system for climate and
global change since any concept or strategy must be capable of addressing the
fundamental physical and mathematical nature of the climate system itself,
i.e., the fact that on relevant temporal scales, the climate system is highly
coupled and nonlinear. The nonlinear properties have many consequences, but
three in particular need to be kept in mind:
(1) behaviour on different time and space scales is not fully
separable, so that any monitoring system needs to be able to
resolve a range of temporal and spatial scales;
(2) the climate system has many intricate feedback mechanisms
relating significant variables obscuring cause and effects so
that in some sense "everything affects everything else." The
only true forcing mechanisms are those that are actually external
to the system, e.g. solar radiation, orbital variations,
gravitational and tidal forces.
(3) The climate system exhibits gradual changes over long periods of
time and also as recent evidence suggests, relatively rapid
transitions, so that a comprehensive set of diagnostics or
indices must characterize trend in dynamic mode or system state.
It may be time to attempt a rationalization of a strategy that has in
fact been evolving on an ad-hoc basis in recent years. This involved a two
level approach based on a more or less arbitrary division of the climate
system into large spatial scales (e.g. global) and long time scales at the
"top" level and regional/shorter term properties at the "lower" level.
Because of points (1) and (2) above, the two approaches will be seen to
naturally merge or dovetail into a unified approach.
At the lower level, diagnostics and indices are gradually defined by
observing the real behaviour of the global climate system in terms of time
series of measured physical variables from observing systems and stimulating
the behaviour in complex numerical models capable of approximating the
nonlinear processes. Because, there is only one earth climate system to
observe and the full complexity is only manifested over long periods of time,
the concept of observables has gradually expanded to include secondary and
proxy variables derived from historical, archeological and paleoclimatological
sources (e.g. tree rings, ancient pollens, sea level evidence). This process
of observation and computer model simulation is iterative in nature, gradually
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- 8 refining our diagnostic concepts. In this way, complex sensitive measures of
climate change are derived that are economical in observational requirements
and based on behaviour of the real system that is far too complex to have ever
been derived a priori from first principals. Perhaps the archetypal example
of the process is ENSO. Over the last decade, we have gradually refined our
diagnostic definitions of this Pacific Basin scale interannual phenomenon.
Recent work suggests corresponding behaviour in the Atlantic Ocean. One might
speculate that within the coming decade we may have corresponding Atlantic
basin diagnostics and even some index of a true global ocean interannual
oscillation. Such can only come from the same interplay of real observations
with increasingly sophisticated computer models that has brought us this far.
At the "top level" approach, attention is given to global indices such
as earth albedo, solar constant, global mean temperature, global mean sea
level, and atmospheric carbon dioxide content. These characterize changes in
major driving mechanisms, overall energy transport or definitive changes in
the state of the system over long time scales. Some of these global indices
(solar activity indices, carbon dioxide and other greenhouse gases) are more
characteristic of the beginning of the complex causal chain of feedback
processes. Surface temperatures are further along the casual chains. Sea
level changes resulting from thermal expansion and melting of glacial ice are
much further away from the driving mechanisms and represents the integration
of many processes in the climate system. However, all of the global level
indices represent integral constraints of some kind which coupled climate
models must satisfy, so that the link to models takes place at the top level
also. The link to regional scales and modelling becomes more extensive when
the components of these large scale indices are analyzed. For example, albedo
involves cloud cover, surface vegetation, glacial ice cover and ocean surface
state. Sea level involves global land motions as well as water level changes,
and is closely connected to glacial ice cover, ocean temperatures, global
pressure fields and wind conditions. Regional properties quickly enter the
picture, and the "top level" and "lower level" considerations merge into the
interactive observation and modelling process.
The key point that emerges is that any concept for developing a
comprehensive approach to monitoring for global climate change must pay
attention to the interplay of observations and models, and that process is
inherently interactive and iterative. Our present state of knowledge allows
us to identify certain climate indices and diagnostics, but these concepts
will inevitably be refined and added to over the ensuing years. This reality
needs to be built into our planning.

3.

INTERFACE OF CLIMATE SYSTEM MONITORING WITH USERS

3.1

User's and their requirements

The participants discussed and agreed that the audience for the
Climate System Monitoring Bulletin consists of the meteorological/
climatological communities within the Member countries. However, emphasis
within the Member countries was within the NMCs; thus well trained, highly
qualified meteorologists/climatologists were the primary users.
(WCP-4395)

- 9 The participants discussed the two aspects of climate system
monitoring which include short and long term monitoring. The short term
monitoring can be defined as that information required by planners and
scientists to make decisions based on climatological conditions for a 30-90
day period. The reports for this monitoring include such parameters as
temperature and precipitation anomalies in any of the parameters and short
term trends. The long term monitoring is concerned with global climate
changes over years, decades and centuries. Thus there is a requirement for
long term high quality datasets, anomaly charts and data and auxiliary
datasets.

4.

RECOMMENDATIONS FOR IMPROVING THE CSM BULLETIN

Recommendations of the meeting for improvement of the CSM Bulletin are
summarized below:
(a) Add a routinely issued introductory statement (paragraph)
explaining the objective of the publication, relevant information
on the source of the document and its data and offering a means
of soliciting user-agency contributions and participation;
(b) Add a short narrative overview for each of the routine anomaly
maps describing the most significant features;
(c) Add a highlight section which provides interpretive information
on the most significant ongoing anomalies and related impacts
including information that gives continuity to the evolution of
the event;
(d) Include additional indices related to trends or fluctuations in
the climate system on a routine ad hoc basis as a special feature
article;
(e) To improve the timeliness of the CSM Bulletin it is suggested
that part of the publication which becomes available first be
distributed earlier than other parts by a separate mailing. The
recommendation that was made at last year's meeting to establish
a computerized CSM bulletin board, was fully endorsed by the
participants;
(f) Special advisory bulletins should be prepared and distributed on
the GTS to describe a climatic event that is. having a major
global or regional impact and is deemed to require immediate
attention;
(g) A more co-ordinated effort is needed to encourage interaction
between the centre(s) producing CSM products and other regional/
national meteorological centres with a view towards obtaining
additional input products and receiving feedback; and
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- 10 (h) As a general point, it was suggested that to improve the
legibility of the tropical strip maps it might be preferable to
use an alternative to the Mercator map projection, one with a
higher meridional/zonal aspect ratio for this region. Improved
legibility and hence user satisfaction would also be achieved by
careful attention to contour spacing, judicious use of hatching
and highlighting.
5.

PROPOSALS FOR IMPROVEMENTS IN CLIMATE SYSTEM DIAGNOSTICS AND MONITORING

In order to better address the important issue of climate diagnostics
and monitoring, the following specific recommendations were made:
(1) That a volunteer be sought to evaluate the quality of the data
currently available in the World Monthly Surface Station
Climatology (WMSSC), to document problems such as obviously
erroneous data, changes in time series that arise from changes in
station location and observation/summarization practices, and to
document areal/temporal gaps. Following this evaluation, the
information should be distributed to Members for necessary
correction, additional documentation of station locations and
practices, and (where available) filling in missing values. It
is suggested that the Secretariat explore the use of CLICOM as
one vehicle for distributing this data and information to the
individual countries. The goal is to collect the corrected and
documented datasets at a designated world centre for subsequent
distribution.
(2) That Members be encouraged to assemble historical datasets of
surface temperature along with precipitation data that could be
used to conveniently put current data in perspective.
{3) That Members be encouraged to assemble historical datasets for
those parameters and stations in the expanded CLIMAT system and
these datasets be used by the WMCs to improve monitoring,
evaluation of anomalies and development of new indices. These
time series should also be included in the WMSSC and published in
the World Weather Records. It is suggested that Members may want
to accomplish this activity in conjunction with efforts to select
a Climate Reference Network from their existing national
monitoring network.
(43 Given the usefulness of temperature range to detect climate
change, it is recommended that action be initiated to add maximum
and minimum temperature to the CLIMAT messages and that
historical time series of these parameters be assembled.
(5) A publication be prepared documenting the development and
derivation of available climate indices.
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- 11 (6) All indices be digitized in a common format for distribution to
researchers on magnetic tape or floppy disk.
These recommendations will be considered and if possible implemented
during the next two years.
6.

COORDINATION OF CLIMATE SYSTEM MONITORING WITH OTHER INTERNATIONAL
PROGRAMMES AND ORGANIZATIONS

The participants at the meeting agreed it was very important to
maintain close liasions with the international programmes such as WCRP and
UNEP as well as many other international and national projects. There is
currently large volumes of data virtually unused by the meteorologists and
climatologists due to a lack of information or accessibility to these
datasets. Projects such as INFOCLIMA and GRID could play a vital role in
efforts to monitor the climate system.
7.

PROPOSAL FOR AN INTERNATIONAL WORKSHOP ON REVIEW OF THE GLOBAL CLIMATE
SYSTEM
The participants of the meeting developed the following proposal:

(1)
PURPOSE: Recognizing that the physical climate system (atmosphere,
ocean, land surface, cryosphere) fluctuate on a variety of time scales; is
influenced by anthropogenic factors (e.g. Greenhouse Gases (GHGs); and has
and will impact the biosphere, the Symposium/Workshop will cover monitoring
aspects of the following major climate change, "global change" subject areas
building upon existing Climate System Monitoring (CSM) capabilities:
•
•
•
•

•
•

Causes of inter-annual to decadal climate system fluctuations
(internally or externally forced);
Greenhouse Gases (GHGs) and effect on the climate system;
Atmosphere - vegetation interactions and the hydrological cycle;
Land and marine biosphere - atmosphere chemical interactions;
sources and sinks of chemical constituents; processes affecting
equilibrium concentrations;
Effects of climate on ecosystem changes;
Climate system - geosphere interactions.

The basic theme of the Symposium will refer to fluctuations (all time
scales) of the physical climate system and interactions with the
biosphere-geosphere, including presently occurring or potential changes which
could adversely affect existing social and economic systems, and natural
ecosystems. The specific guestion(s) which the Symposium/Workshop should
address are: what are the principal fluctuâtions/changes in the global
system; what are the interactive forces involved; and how can these
interactions be monitored in order to provide insight into future
environmental scenarios.
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- 12 It is envisaged that the establishment of a scientifically founded
mechanism to monitor global change will directly address many of the
end-objectives of several international projects such as TOGA, ISCCP, ISLSCP,
WOCE, GEWEX, GEMS and IGBP.
(2)

OBJECTIVES: The objectives of the workshop will be to:
•

Review known interactions between components of the physical
climate system;

•

Identify and consolidate indices which monitor one or more features
of the interactive climate system;

•

Initiate discussion and interaction between the scientific
community and major centres involved in data collection, analyses
and distribution; and

•

Develop proposals for a comprehensive system to monitor climate by
identifying ways to produce and disseminate monitoring indices
using modern technological and procedural infrastructure;

•

Summarize experience in applying climate system monitoring outputs
to meteorological services.

(3)
PRESENTATIONS; Very- short papers will be invited for presentation
covering one or more aspects of the climate system and its interaction with
the biosphere. To meet the objectives of the workshop, presentation and
discussions will be partitioned either by subject or by region. A participant
may present more than one paper if time permits.
(4)
INPUT PAPERS: Each paper submitted to the Symposium/Workshop should
contain the following information: (i) Brief discussion on interactions,
feedback processes or cause-effect relationships and the basic physical
principles involved; (ii) definition of an "index"; (iii) what the index
monitors; (iv) how the index is derived (briefly); (v) figures showing
either time series of the index which reflects a fluctuation or change in a
component or process of the climate system and/or a spatial relationship
between the index and other parameters of the climate system.
(5)
PRELIMINARY PROGRAMME PLAN: It is proposed that the 4 days be spent
on presentations and discussion sessions (symposium format), to be followed by
a small working group (selected experts) to review the "symposium"
input/output and work on a draft proposal for monitoring Global Change which
can, in principle, begin to be implemented now!
(6)
FUNDING SUPPORT: Limited WMO and UNEP (co-sponsor of CSM) funds may
be available to partially support international participants. It is expected
that other agencies and national governments will sponsor other experts to the
Symposium.
7.

CLOSURE OF THE SESSION

The International Planning Meeting on the Climate System Monitoring
Project closed at 12.00 noon on 18 December 1987.
(RCP-4395)
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TECHNICAL PRESENTATIONS

The I n t e r n a t i o n a l Geosphere-Biosphere Project (IGBP)
I . Rasool
NASA Headquarters, Washington, D.C.

The Use of Satellite Observations in the Global Precipitation
Climatology Project
P Arkin
NOAA/CAC

USA

A Sea-Level Pressure Index (PAO) and the Warm Events in the Tropical
Atlantic Ocean
Y Tourre
ORSTOM/LODYC France

A Proposed Study of the Sea Surface Temperature from Satellites in the
Eastern Pacific Ocean
R Legeckis
NOAA/NESDIS USA

Atmospheric Climate Monitoring by Satellite Remote Sensing
A Gruber
NOAA/NESDIS

USA

Development of an Operational Coupled Oceaan-Atmosphere Model
A Leetmaa
NOAA/CAC

USA

The Global Ocean Observation System
W Woodward
NOAA/NOS

USA

V Kousky
NOAA/CAC

USA

The 1986-1987 ENSO Episode

Changes in Diurnal Temperature Range and Its Implication
T Karl
NOAA/NCDC

USA

World Monthly Surface Climatology Enhancement Project
F Quinlan
NOAA/NCDC

USA

R Jenne
NOAA/NCAR

USA

Status of World Monthly Surface Climatology Data
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W. Ell iott
NOAA/ARL

USA

Operational Satellite Data Bases with Potential for
Monitoring Surface Climate
D Tarpley
NOAA/NESDIS

USA

Biosphere-Atmosphere Interactions
P Sellers
U of Maryland USA

Biomass Burning - Fire Detection
M Matson
NOAA/NESDIS

USA

Monitoring Climate - A Southern Hemisphere Perspective
M Coughlan
WMC Melbourne

High Southern Oscillation Index Precipitation Patterns
C Ropelewski
WMC Washington

Canadian Climate Centre Activities Related to Climate System Monitoring
P Scholefield
CCC
Canada

How and where to look for climate change?
G Kukla
Lamont Doherty
Laboratory
USA

The Global Resource Information Database (GRID) Project
W Mooneyhan
UNEP/GRID

UNEP

Outlook of the 1987 Seasonal Rainfall in Ethiopia using CSM Products
W Degafu
Natl. Met Service
Ethiopia
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Climate Monitoring with the Normalized Difference Vegetation Index (NDVI)
C J Tucker
NASA
USA

REPORTS PUBLISHED IN THE WORLD CLIMATE DATA PROGRAMME SERIES

WCDP-1

WMO REGION III/IV TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT AND
USER SERVICES, BARBADOS, 22-26 SEPTEMBER 1986 and PANAMA,
29 SEPTEMBER - 3 OCTOBER 1986 (Available in English and Spanish).

WCDP-2

REPORT OF THE INTERNATIONAL PLANNING MEETING ON CLIMATE SYSTEM
MONITORING, WASHINGTON, D.C., USA, 14-18 DECEMBER 1987

