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1. THE GREENHOUSE EFFECT

The greenhouse effect” is Man's most pressing environmental problem, onewhich presents
magjor scientific chalenges across awide range of disciplines. Changesin globd climate between now
and the middle of the 21t century arelikely to be dominated by the influence of globa warming dueto
increasing concentrations of carbon dioxide and other gasesin the atmosphere. These greenhouse gases
individudly and collectively change the radiative ba ance of the atmosphere, trapping more hegat near the
Earth's surface and causing a rise in global-mean surface air temperature and as a consequence
Subgtantid globd warming is virtudly certan.

The question of the probable climate warming in the next few decades is a question
concerning both the world in generd and the Mediterranean in particular. Unlike the ozone question
which is rdaively wel defined and which hasgivenriseto internationd agreementswhich arerdatively
precise and graduated in the short term, climate warming is more difficult to dedl with. Thereare many
causes at the root of the problem and CO, is not the only gasto be consdered, evenif a the present
time it is responsible for over 50% of the greenhouse effect: other parameters must be taken into
consderation, such as oceans, deforestation, methane, etc.

In spite of uncertainties surrounding predicted climatic changes, greenhouse gases seem to
have accumulated in the atmosphere to such aleve that the changes may have Sarted dready and their
continuation may now be inevitable.

The concentration of carbon dioxide in the atmosphere increased from 270-290 ppmv to
356 ppmv between 1900 and 1985. A large part of this increase, and especidly of the nitrous oxide
and the chlorofluorocarbons, is to be attributed to industrial emissions.
2. THE GREENHOUSE EFFECT AND CLIMATIC CHANGES

2.1. Increase in temperature

There is a consensus in the scientific community thet if dlowed to continue to build up, a
doubling of the greenhouse gases concentration (relative to the pre-industria era) will occur sometime
inthe 21t century, possibly as early as 2030 AD. A corresponding global increase of temperature of
between 1.5°-4°C is predicted, to become effective 2-3 decades later, in consderation of the lag in
homogenization effect.

Carbon dioxide and the other gases (methane, nitrous oxide, ozone, chlorofluorocarbons)
are essentialy trangparent to incoming short wave solar radiation, but they adsorb and emit
long wave radiaions and are thus able to trap the earths back radiation (the greenhouse
effect).
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Not since the dawn of civilization, 10,000 years ago, has the earth been 1° warmer then it
is today; temperature oscillations since 2000 years have been within 1°C, dthough greater locd or
regiond oscillations have been noted (e.g. thelittleice Age). Only during the oscill ations associated with
Pestocene glacid advance and retreet, did temperature vary by + 5°C. The predicted temperature
change, therefore, would have profound effects on global ecosystems, water resources and agriculture.

The mode of dimatic change and itsimpacts on environments and human activities have been
discussed extensvely in recent years, especidly a the 1985 Villach Conference
(UNEP/UNESCO/WMO) (Balin &t a, 1986) and at the 1987 European Workshop on Interrelated
Biodimatic and Land Use Changes in Nordwijkershout (Kwadijk and de Boois, 1989). A few
theoretical moddls have been eaborated to predict the distribution of temperature and rainfall with
2xXCO..

Regiond changes in al climatic variables will occur. So far Generd Circulation Models
(GCMs) cannot smulate the regiond details of today's climate relidbly. Projections using these modds
therefore must be treated cautioudy.

The impacts of any globa-mean climatic change will depend on the regiona details of
changes in awide variety of climate variables and in changes in the interannud variability of these
variables. At present, these changes cannot be predicted. However, GCM resultsdo give usdatawhich
can be used to develop scenarios of future changes. For the Mediterranean Basin, GCM results point
to awarming Smilar in magnitude to the globa-mean vaue, with no evidence for any marked seasond
differences. Although the magnitude of this warming is uncertain, we can be fairly confident thet, as a
prediction, it is quaitatively correct.

It may be many decades before the change can be statistically detected above the noise of
neturdl regiond-scae climatic variability, the existence of a background warming trend will still be of
consderable importance. With time, the probability of periods of extreme warmth will increase;
increased air temperatures will dso lead to greater evapotranspiration.

2.2. Precipitation

Projected precipitation changes vary so much from mode to modd that one cannot say on
the basis of modd results donewhether precipitation will increase or decrease. Depending on location,
model used and season considered, projected changes over the period between now and around 2050
range between +1mmv/day, which isroughly the mean precipitation rate for the Mediterranean Basin as
a whole. Such large changes are undoubtedly unredistic and probably reflect modd deficiencies.
However, the possbility of substantial changes (up to +30% over the next 40-70 years) must be
considered. These possihilities will certainly be amended by more detailed investigation using existing
data and modds. GCMs themselves are congtantly being improved, and much better results can be
expected to appear within the next 5-10 years (Wigley, 1989).
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Cyclogeness and rainfdl are often promoted by land-sea temperature contrasts. Because
land and sea have different effective therma inertias, a large-scale warming could affect this contrast,
possibly reducing it in winter months. This could in turn lead to reductionsin rainfdl and in forminess,
particularly in the eastern Basin. On the other hand, warmer sea surface temperatures both in the
Mediterranean and in the North Atlantic could lead to increases in atmospheric moisture and thus
precipitation. In addition, since the monsoon circulation is expected to intensfy, the number of extreme
events resulting from the incurson of monsoon air masses may increase in the east. A more intense
monsoon may aso lead to increases in precipitation in the headwaters of the Nile, with important
consequencesfor Egypt. The dtuation here, however, isunclear becausethetropica easterly jet, which
isan integra part of the monsoon system and which extends over the Nile heedweaters areain summer,
can aso affect precipitation amounts and patterns. A northward movement of the easterly jet could
reduce rainfdl in Ethiopia and the Sudan.

Much of the Mediterranean region's precipitation is influenced by interactions between the
large-scde flow and orography. Changesin theformer are virtudly certain, and anorthward shift of the
main upper westerly flow could reduce the length of the rainy season, particularly in the western and
centrd parts of the Bagin.

2.3. Sealevd rise

Another main consegquence of awarmer atmosphereisan acceerated rise of sealevd, due
to the mdting of apine and polar glaciers and to the therma expansion of oceanic waters. Sea-level has
been risng since the last glacid maximum (120m risein last 16,000 years at rates asrgpid as 8 to 12
mm/year). In recent historical times, the rate has been 0.5 to 1.5 mm/yr. Anaysis of tide gauge data,
the principa source of evidence for detecting rdatively short-term sea leve trends, suggest the
world-wise rise has been about 10-15 cmin the past 100 years. In Holland the risefrom 1870 to 1980
was 18-20 cm, accompanied by a 15-44 cm rise of high tide level (Hekstra, 1986). Discounting loca
subsidence and uplift, the average globa rise has been cdculated at 1.22 mm (0.9-1.4 mm) a year
(Gornitzand Lebedeff, 1982); or 1.5+0.3mm/year, between 1940 and 1975 (Emery, 1980). According
to French Nationa Geographic Indtitute data, from 1885 to 1979, there was arise of 10 cm, with an
acceleration between 1944-1955 and a decrease afterwards (Wigley, 1989a).

However, there are condderable difficulties in interpreting the tide gauge data on which the
above estimates are based, particularly regiond tectonics, local subsdence, variaionsinriver discharge,
etc. This uncertainty is consstent with our uncertainty regarding the causes of past sea level change.
Therma expansion of the oceans has probably caused a 2-5 cmrise and the mdting of smal mountain
glaciers has probably added another 3-5 cm. The contribution from the large ice sheets of Greenland
and Antarcticais unknown, possibly either increasing or decreasing sealeve.
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Depending on the extent of oceanic thermal expansion and (especidly) the behaviour of the
polar ice caps (Greenland of the western Antarctic ice shelf), conservativeto moderate estimates of sea
leve rise range 13-39 cm (by 2025), 24-52 cm (by 2050) and 38-91 cm (by 2075) (Hoffman, 1984;
Robin, 1986). The Villach 1985 Conference (Balin et a., 1986) concluded that a globad warming of
1.5°-4.5° would lead to a sea-leve rise of 20 to 140 cm. Future sealevd rises have been estimated at
the UNEP Meeting in Norwich, September 1987. The best estimate of change between 1985 and 2030
is 14-22 cm, the approximate rise of sealevel over the past 100 years.

Therewill beasgnificant lagin sealeve rise, however coupled with oceanic thermd inertia
For example, if greenhouse gas concentrations stopped increasing in the year 2030, warming would
continue for many decades. Since the glacid mdting and therma expangon of the oceans would
continue, so would sealeve rise.

Superimposed on sealeve risewill bethe effectsof local tectonic and sediment compaction.
Vertica earth movements in the Mediterranean commonly occur at arate of 1-5 mm/year averaged
over thousands of years, and 3-20 mm/year averaged over 15-20 years. Loca subs dence can exceed
5 mmiyr. It follows that in the future the economic cost of protecting or abandoning structures or land
on the Mediterranean coast will depend strongly upon the local land movement coupled with sealevel
rise. Where land is subsiding, the net relative change could be much more than the globa eudtatic rise
of sealeved; where land is rigng, the relative change will be significantly reduced.

3. SOME GLOBAL ACTIONS CONCERNING GREENHOUSE EFFECT

Recognizing that a globa climate change will result from increases in the concentration of
greenhouse gases from human activities, UNEP, at the Fourteenth and Fifteenth Sessons of the
Governing Council adopted the decision concerning globa climate change (Annex | to this document);

UNEP developed a comprehensive programme of actions concerning the andysis of
expected climatic changes and their impact on ecosystems and socio-economic structuresand activities,
aswdl as on the development of policy options and the formulaion of management measures which
would totaly or partialy counter the negative consequences of expected climatic changes.

An Intergovernmental Panel on Climate Change (IPCC) was established by UNEP and
WMO in November 1988. The work of IPCC (assessment of dl scientific information on climate
change, assessment of the latter's environmenta and socio-economic impact and response strategies
to cope with dlimate change) will be the basis for the drafting of a comprehensive report; this report is
expected to be discussed in the framework of international negotiations to lead, it is hoped, to the
drafting of agloba convention on climate change (see Annex |).

The Second session of the IPCC (Nairobi, June 1989) concluded that a comprehensive
report will beready by September 1990 on the basis of which appropriate action on climate change can
be taken (see Annex I).
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In March 1989, representatives of 24 governments (among them the Mediterranean
countries Egypt, France, Italy, Mata, Spain and Tunisa) adopted The Hague declaration which cdls
for tough measures to combat both ozone layer destruction and globa warming (Annex Il to this
document).

On 26 May 1989, the European Parliament passed a resolution on the consequences of a
rgpid risein the sealevel dong the coastline of Europe; it contains both generd and specific measures
to be taken againgt sealeve rise (Annex 111 to this document).

4. ACTIONSBY THE REGIONAL SEAS PROGRAMME OF UNEP CONCERNING
GREENHOUSE EFFECT

The environmenta problems associated with the potential impact of expected climate
changes may prove to be among the mgor environmenta problems facing the marine environment and
adjacent coastd areasin the near future. Therefore, in line with the Decision of the Fourteenth Sesson
of the UNEP Governing Council on "Globd dimate change’ (Annex | to this document), the Oceans
and Coastal Areas Programme Activity Centre (OCA/PAC) of UNEP launched and supported a
number of activities designed to assess the potentia impact of climate changes and to assst the
Governmentsin identification and implementation of suitable regponse measureswhich may mitigate the
negative consequences of the impact.

In 1987, Task Teams on Implications of Climate Change were established for six regions
covered by the UNEP Regiona Seas Programme (Mediterranean, Wider Caribbean, South Pecific,
East Asian Seas, South Asan Seas and South-East Pacific).

Theinitia objective of the Task Teams wasto prepare regiona overviews and Ste specific
case sudies on the possible impact of predicted climate changes on the ecologica systems, aswell as
on the socio-economic structures and activities of ther respective regions. The overviews and case
studies were expected:

- to examine the possible effects of the sealevel changes on the coastal ecosystems (deltas,
estuaries, wetlands, coastd plains, cora reefs, mangroves, lagoons, €c.);

- to examine the possble effects of temperature elevations on the terrestrid and aquatic
ecosystems, including the possible effects on economicaly important species,

- to examine the possible effects of climatic, physiographic and ecologica changes on the
socio-economic structures and activities; and

- to determine areas or systems which appear to be most vulnerable to the above changes.

The regiond studies were intended to cover the marine environment and adjacent coastd
aress influenced by or influencing the marine environment.
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The regional studies prepared by the Task Teams were planned to be presented to the
intergovernmental meetings convened in the framework of the rlevant Regiond Seas Action Plansin
order to draw the countries attentionto the problems associated with expected climate change and to
prompt their involvement in development of policy options and response measures uitable for their
region.

The Site specific case studies developed by the Task Teams were planned to be presented
to nationa seminars.

Oncetheinitia objective of the Task Teams (impact studies) is achieved, they concentrate
on providing assistance to nationd authorities in defining specific policy options and suitable response
measures.

The initia objectives of the Mediterranean, Caribbean and the South Pecific Task Teams
have been achieved and were reviewed by a meeting of the representatives of the Task Teams (Split,
3-8 October 1988) (UNEP, 1988). The work of the other three Task Teams, as well as that of the
newly established Task Teams for the West and Central African region and for the Eastern African
region, isin progress.

The draft texts of the regiond studies (overviews) of the Task Teamswere dready examined
by mestings convened under the Mediterranean, Caribbean, South Pecific, South-East Pacific and East
Asian Seas Action Plans.

A specid intergovernmental meeting was convened in July 1989 in the Marshdl idandsfor
the 19 idand States of the South Pacific to consder their policy options, suitable response mechanisms
and additiona site specific case studies to be developed (STC/UNEP/ASPEI, 1989).

A detailed case study onthe Madives was prepared with the assi stance of the South Pecific
and Mediterranean Task Teams and will probably lead to a large-scale country project (UNEP,
1989a).

A review on the interaction of the oceans with greenhouse gases and atmospheric aerosols
on a globa scale which was based on the work carried out by a GESAMP working group was
published (GESAMP, 1980; GESAMP, 1985) .

Two site specific case sudies (Ddta of Nile and Delta of Po) were presented at nationa
seminars (December 1988 and June 1989). Two additiona seminars are planned for 1989 (Delta of
Ebro and Thermaikos Gulf), and two for the beginning of 1990 (Deta of Rhone and Ichkeul/Bizerte
lakes).

An overview of the implications of expected climate changes in the Mediterranean region
was published by UNEP (UNEP, 1989b and UNEP, 1989c).

A popular booklet High and Dry, Mediterranean Climate in the Twenty-first Century was
aso published (UNEP, 1989d).
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A bibliography on the effects of climatic change and related topics, including about 1500
references was prepared and published by the Mediterranean Unit (UNEP, 1989).

The development of climate scenariosfor the Mediterraneanregionisin progress. They are
planned to be completed in 1990 and to be used in connection with the revision of the Mediterranean

regiona study.
5. IMPLICATIONS OF CLIMATIC CHANGESIN THE MEDITERRANEAN REGION

Many important economic and socia decisions being made today (such aswater resources
management, coastd engineering projects, urban, communications and energy planning, nature
conservation) are based on the assumption that past climetic data provide areliable guide to the future.
Thisis no longer a safe assumption. Climatic changes must be taken into congderation in view of the
current population explosion, increasing use of coastd areas (tourism, agriculture, fishing, harbours,
indusgtries), and the limited resources of the M editerranean countries, especialy in regard to water, soil
and fisheries.

The Task Team on Implications of Climatic Changes in the Mediterranean region was
established inmid-1987 with theam of preparing aMediterranean regiond overview of theimplications
of climatic changes for coadtd, terrestrid and aquatic ecosystems, as well as for socio-economic
structures and activities. The am of the Task Team was to use al rdevant information available,
including Blue Plan, Priority Actions Programme and MED POL data. The Task Team aso amed at
identifying the geographica areas which gppear to be most vulnerable to climatic changes.

The Task Team met twice (Geneva, 11-13 May 1987, Haarlem, 21-22 October 1987) and
identified 9 topics for regiond studies and 6 geographical areas for case studies (ddltas of rivers Ebro,
Rhone, Po and Nile, Thermaikos Gulf and Lake Bizerte/lchkeul). Also, the Task Team agreed that a
bibliography of papers dealing with climatic changes and itsimplications should be prepared.

The Mediterranean Task Team presented its results a the Joint Meeting of the Task Team
onImplicationsof Climatic Changesin the Mediterranean and the Co-ordinators of the Task Teamsfor
the Caribbean, South-East Pecific, South Pecific, East Asan Seasand South Asian Seas Regions (Split,
3-8 October 1988) at which 17 papers concerning the Mediterranean were presented (UNEP, 1988).
The list of papers presented at the Split Meeting isincluded in Annex 1V to this document.

On the basis of the papers presented and other available information, an overview of the
implications of expected climatic changes in the Mediterranean region was prepared and published
(UNEP, 1989b and UNEP, 1989c).



UNEP(OCA)/MED IG.VInf.9

page 8

6. EVALUATION OF THE IMPACTS OF CLIMATE CHANGE ON THE
MEDITERRANEAN COASTAL ENVIRONMENT (UNEP, 1989b and 1989c)

6.1. | mpacts on marine parameters

To understand the Mediterranean response to predicted climatic changesit isnecessary to
understand both forcing functions and responses over the entire subtidal frequency range. Theforcing
vaidble a shorter time scales, like atmospheric pressure and wind variations, will be influenced by
changesindimate. Thelikely generd northward shift of the atmaospheric circulation pattern will influence
the path and frequency of passage of midlatitude cyclones over some parts of the Mediterranean area
and various marine parameters will also be affected (Gacic et a., 1989).

The horizontal density gradient set up by evaporation isan important source of thelarge scale
wintertime circulation. Onthe other hand, transentsin theresidud circulation are dso strongly affected
by local winds. Therefore, any appreciable changein the seasond digtribution of the winds frequency
will result in changes of the volume of the formed deep water as well as in changes of the circulation
pattern of parts of the Mediterranean (e.g. northern Adritic).

The wind affects not only the sealevel changes but aso is very important in generating the
vertical convection and deep water formation processes. The sealeve dope between connected basins,
which dictates water exchange between them, is not due excdusively to differences in the aamaospheric
pressure betweenthetwo areas. Therefore, sudiesof the sealeve responseto the atmospheric forcing
arerather important from the point of view of the barotropic water exchange between connected basins.

Theimpect of large scale dimétic variations of the order of afew years, probably will not
be redtricted to the observed sdinity and sealevel changes, but will influence aso other parameterssuch
as horizontal dengity gradients, evaporation rates etc., and therefore generd circulation, production rates
of degp and intermediate waters, €etc.

Inthe shallower areas, temperature rise might establish stratification of the seawater masses,
especidly during the summer months, which will affect the sediment depositiond regime in and out of
the bays, causing blocking of navigation channels.  Stratification would negatively effect the primary
producers of the eutrophic zone, which initidly might benefit from the warmer environment but will be
adversdly affected by oxygen depletion. High summer temperatures might lead to frequent anaerobic
conditionsin the polluted embayments (e.g. Thessaloniki, Abugir, Izmir bays).
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6.2. Impacts on the coastd zone

A ggnificant rise of seerleve, coupled with ssorm surges and high tidd ranges, would cause the
retreat of beaches and possibly the transformation of somelagoonsinto bays, the flooding of reclaimed
lands, salt wedges to move farther inland in rivers, as well as direct damage to harbours, towns and
roads. The impact andyss of these effects is complicated, however, by the growing anthropic
interference with naturd environments and the enormoudy accrued economic vaue of the coastal
regions.

Déltaic coasts that are shaped by marine processes have the capacity to reform themselves after
magjor storms, and to rise gradudly in phase with the averagerise of sealevd. Thisresponse, however,
issharply curtailed if thetributary river(s) iare dammed and/or diverted. The Stretches of the shorethat
are dready ungtable or retregting, will be even more so in 2025.

As the level of the sea rises, a normal beach and barrier idand would be expected to migrate
gradudly inland (Brunn and Schwartz, 1985). Actua examples of thisrecession are available from the
upper Adriatic and the Nile delta coasts (Sestini, 1989 and 1989a).

Interms of physicad impacts, increases of more than 30 cm should be considered to be moderate,
because they could be coped with by gradua adjustments to existing coastd defenses and by
acceptance of modest |osses. Higher water levelsin thelagoons and the flooding of estuariesand cands,
especidly if associated with land subsidence (e.g. Romagna, Italy) would continue. The beachesin most
countrieswill continue to retreat, in spite, and (in some cases) because of defence structures. Greater
increases (morethan 50 cm), however, at least [ocally would have catastrophic consequences, involving
hard economic decisions about the cost of coasta protection and politica decisions about what to
protect and what to abandon.

Main concerns would be wave attack on harbour structures, the retreat of the headlands, the
flooding of the resdentid and indugtrid quarters and the management of the lagoons.

6 ) 3
Impacts on rainfall and water resources

As regards rainfal, the most important climatic change would be the northward shift of winter
cydonic patterns affecting the western and centrd Mediterranean in winter. There might be a
deceleration of cyclonic activity and more erratic rainfal, drier summers, higher evapo-transpiration
rates. Air circulation to the mountain masses would, in principle, remain the same, i.e. greater rainfal
would characterize, the western Pyrenees, the Eastern Alps, the western Bakan mountains, the
mountains of the Near East. The areas of lesser rdiable rainfdl (presently Africa, Sicily, south Spain,
interior Turkey) might increase and shift northward. Overdl, rainfal isexpected to decreasein the south

(Wigley, 1989).
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Precipitation and evaporation over the Alps are not expected to change, but larger areas will be
frost-free in winter and less water will be stored as snow. Thiswould lead to retreat of the snow-line
(upslope by ca. 500m); the disappearance of the eastern apine glaciers, and a 70-80% reduction of
the western glaciers.

Lesser and more erratic precipitation would cause reduced groundwater recharge (also due to
lower percolation rates) and therefore lesser groundwater levels and spring discharge. Decreased
percolation would result in greater flood risks aswell as higher sediment loads. Therewould be grester
sedimentationin channds, with possibleincrease of braided versus meandering streams. Thelifetime of
reservoirs will be reduced. The cost of maintaining a sufficient amount of good quality drinking water
will increase, because of salinization and waterborne environmenta risks (pollution, diseases).

Actua evapo-transpiration in the region will increasse by around 10% when mean air temperature
risesby 1.5°C. Thiswill resultin, a least, a 10% declinein riverflow and a corresponding increasein
freshwater sdinities. Potentid evapo-trangpiration and open water evaporation will riseby at least 10%.
Despite an increased need for irrigation weter, the average storage in the reservoirs will fal by up to
25% due to decreased river flow and precipitation and increased evapotranspiration; reservoirswill be
nearly empty up to 19% of the time. An expected 25% filling of the reservoirs with sediment will
serioudy increasethewater supply problems, with mean storage faling to around 60% of the projected
levels under present conditions.

Climatic zones may shift northward thusincreasing thelength of summer a the expense of the other
seasons. Increased variability and patchiness of the rainfall might extend summer aridity. Scaitered
rainfal may totaly disgppear during the warm season and might be transferred to winter. Reduction of
rainfall during the hot summer period might cause deficiency in soil moisture, thus degrading soil structure
and agriculturd fertility. Moreover, the reduced run-off could cause seasond sdt-accumulation in the
top soil of severd reclaimed lowlands.

6.4. Impacts on Sails

Thereisagreat diversty of soil typesin the Mediterranean region, reflecting differencesinthemgor
soil-forming factors, one of which is climae. Some soil parameters are particularly sendtive to
temperature and rainfal changes, eg. soil composition and sat balance, chemica processes and the
supply and breakdown of organic matter. The expected climatic changes should not result in a mgor
shift in the boundaries of the main soil types (Imeson and Immer, 1989).

Evapo-transpiration and any decreases in the rainfdl duration and intensity would increase st
accumulaion. Thiswould particularly affect areaswhere annud rainfdl islessthan 600 mm. Areaswith
sdt and sodic conditions will expand, because of greater evaporation, decreased water precipitation
and runoff, resulting in the daking and dispersion of the soil surface.
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Theimpeact of climatic change on land degradation in the Mediterranean region will be most serious
inareaswhere soilshave an inherently high erodibility, in regionsaready under environmentd sressand
in drier regions. Forested areas will dso be adversely affected by the increased frequency of fire.
Direct impacts on degradation resulting from changes in the magnitude and distribution of precipitation
could be extremdy important but no information is avallable concerning precipitation changes. An
increased temperature, by influencing the minerdization of organic matter and the form of organic soil
materid, the water ba ance, the sdt balance and the soil temperature will impart to the soil an increased
susceptibility to physical degradation. Specid attention is given to the effect of organic matter on soil
gability and infiltration in areas having sty and sandy soils. Poor physicd properties are likdly to be
caused by increased areas affected by clay disperson. Gully erosion and piping could spread into areas
that develop dightly drier conditions as a result of quantitatively smadl changes in the chemica
compoasition of the soils (Imeson and Immer, 1989).

To assess the impact of climatic change, rdationships should be established between climatic
parameters and "climate sengtive’ processes. Threshold conditions should be identified by |aboratory
experiments and by fidd investigation dong dimatic gradients. The "ste specific' impact of dimatic
change will determine the exact effects of degradation and erosion. Locd studieswill haveto be made
to establish exactly how site specific factors determine the impact of genera trends.

6 . 5
| mpacts on ecosystems

Aquatic ecology is likely to be affected profoundly by temperature rise. Shalow onshore marine
areas would become warmer, and more sdine, locally hypersdine. In the ocean a 2C rise in ar
temperature would result in awater temperature rise of 0.8°C-1.5° down to 200 m between Lat. 30°N
and 30°S; surface currents would change over large parts of the oceans, possibly aso in the
Mediterranean. Conditionsof fish stock and other biological parameterswould be dramaticdly dtered.
In some areas even a 1°C rise might have a marked adverse effect on fish life because of changes of
oxygen concentration and changed water chemistry.

Aqudtic species have different temperature tolerance and thus assemblages could change in
consequence of remova of competition. Cold water species would be forced to migrate or would
disappear, sea-river species would be adversdy affected by dteration of coastd physiography and
inland hydrology. The impact of higher temperatures on inland waters might include aga blooms,
massve fish kills, possbly the invasion of diseases (e.g. bilharzia, mdaia).

Changesin seasond rainfal distribution patterns could, no doubt, have sgnificant impacts on natura
vegetation. Significant changesin the amount of mean annud rainfall or inits seasond ditribution paitern
would have dramatic effects.
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Anincreassein the mean annud evapo-trangpiration of 180-220 mm, would have adight impact on
natural vegetation and crops, but it could be significant in areas where climatic or soil conditions are
marginal in respect of typesof vegetation or crop. Onemay aso expect adight shift in vegetation belts
due to increasing aridity. Expanding desertification at the margins of the Saharaand Near-East deserts
will happen, in any case, the result of the exponentia growth of population. Climate change would just
aggravate the phenomenon (Le Houérou, 1989).

A generd 2°C warming would lead to a shift of the natura range of species by 300 - 500 km
northwards and 300 m in dtitude. In the Alps ecosystems would move upwards 600 - 700 m;
evergreen species of oak would expand in the mixed woodlands at lower dtitudes on the southern and
eastern margins of the chain.

Forests are likely to suffer from the increased temperature and aridity. The longer periods of
drought will affect forest speciesthat surviveat thelimit between semi-arid and humid conditions, shifting
tharr occurrence to higher dtitude. Forests of deciduous trees require ample moisture during the
growing season; many species, would therefore disappear. The coagtd plantations will suffer from
sinizationand, probably, remobilized sand dunes. The Mediterranean maquis cover could be affected
by desertification. Finaly, forest fires will become more frequent, dso involving higher areas than a
present.

Nature conservation will requirere-assessment and new policies. The protection of speciesthrough
the maintenance of present natura conditions will be increasingly difficult,if not impossble. In some
environments, only species adapted to unpredictable, rapidly changing environments will be able to
urvive rare species living in restricted ecologica idands might not be ableto migrate. Bird migrations
will be affected by higher temperatures in the more boredl regions and by the changed ecosystems of
ther traditional staging and wintering locations.

6 ) 6
Impacts on agriculture and fisheries

Westher fluctuations (temperature, heat waves, availability of weater in the plants growing stages,
hal or heavy rainsin the ripening stages) will affect severd Mediterranean crops (wheat, soya beans,
sugar beets, tomatoes, tobacco, citrus and other fruit trees).

Change in winter temperature would have a very sgnificant impact in areas where thisfactor limits
plant growth, that isin most of the Mediterranean Europe highlands, and in mountain and continental
areas of Northern Africaand the Near East. It would, for instance, increasethe areas of cultivation of
cold-sengtive crops such as olive, citruses, winter ceredls, vegetables. Agricultureislikely to change
towards even more intensive irrigation and use of greenhouses, at least in many aress.

Nevertheless, warmer winters and severe water deficits will threaten the existence of tree
cultivations (e.g. olives, nuts) that require a dormant period at relatively low temperatures. Crop plants
will be adapted by sdection of different strains (Le Houérou, 1989).
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Sail fertility should tend to decrease, fewer nutrients being available to the plants due to increased
soil sdinity. Irrigation would become increasingly necessary, but aso more difficult and expensive,
requiring better soil drainage. Cultivated areas in floodplains could be affected by a greater incidence
of floods and by changesin channel morphology.

In aglobdly warmer climate, sometropica and subtropical plant diseaseswill move north, and the
distribution of insects and pestswill bedtered. Therewill beaneed for new biologica and/or chemica
controls of pests and pathogens.

6 ) 7
| mpacts on society

Climatic changes should not affect the didtribution and dynamics of human population in the littora
zones, because the natural growth of the population will continue to follow the present trends in the
individud countries. They are dowly growing (perhaps static and localy decreasing) population size
on the north Mediterranean coasts, or large increases in the countries of the southern coast. Migration
to coastd areas could accelerate in the south due to increased desartification in theinterior (Baric and
Gagparovic, 1989).

At the present time gpproximately 133 million people (37% of tota population of Mediterranean
countries) livein the littoral zone (only 17% of the total area of these countries). 60% of them livein
the urban zones. According to thefive Blue Plan scenarios, in the year 2025 there will be between 200
and 220 million inhabitants in the coagtd zones, 75% of which in cities.

Any foreseedble changein temperature would have an dmost negligible impact on the environment
compared to the demographic explosion. Neverthdess, sea leve rise will affect consderably the
economy and well being of many countries, especialy because many low coasts will increasingly
experience physca ingability due to sub-resdence and river sediment sarvation. A maor risk is
represented by an increase in frequency and intensity of sorms and of storm surge flooding. Mgor
expenditures will be required to control longshore drift and beach eroson. The main concernsinclude
greater wave attack on harbour structures, retreat of headlands, and the management of lagoons.

Expected demographic and economic changesin Mediterranean coastal zones vary considerably.
Inthe Ebro ddlta, atemperature increase of 1.5°C and a sealevel rise in the range of 20 cm, will have
muchlower effects on the system than the man-induced modifications. Neverthd ess, these changeswill
increase actua erosion processes and lead to more frequent flooding of the wetlands, increasing their
sdinity and destroying the present flora and the nesting grounds for migratory birds. As the coadtline
retreats, the bays and lagoons gradualy will be closed, affecting the areels marine productivity (Marino,
1989).
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In NW Itay and in the Gulf of Lion settlement patterns should change little because of low
population growth. The main concerns for regiona management would be the availability of water
resources. In France, most of the large urban centers (Perpignan, Narbonne, Béziers, Montpdllier,
Nimes, Arles) arebuilt back from the shore, thus are protected from any seriousimpact of sealeve rise.
On the other hand, the coadt, with its tourist resorts and harbours, is particularly vulnerable due to the
narrow strip of sand and the low dtitude of the dunes ridges (Corre, 1989).

In Italy, the main threats will be to the surviva of Venice (and other towns of artistic-historica
importance), to thetourist industry, to the activities of important harbours, and to specidized agricultura
productions. It might be more economical to turn at least parts of the reclaimed sub-zero level lands
back to their origind lagoond dtate, in favour of fishing, which is a present a more efficient and
remunerative activity than agriculture. Lagoonsand marshesaso could act as buffer zones between the
openseaand higher land, aswell asnaturereserves. Industria and other activitiesin the areaslessthan
1 m would probably move gradualy inland without excessve disruption (Sestini, 1989).

In Greece, large scae radica consequences could affect the greater Thessaloniki area. The
damming and isolation of the Thessaloniki Bay may become a necessary "buffer zone" in order to
diminishtheimpacts of sealevel rise on thelow lying urban and industrid coagtd area. The Bay would
be transformed into acontrolled |agoon, with essentia navigation outlets, and would not negetively affect
the greater Thermaikos Gulf marine environment, as seaweter circulation and sewage output regime
would remain dmost unaffected. Otherwise, sealeve rise and seasurgeswill cause significant damage
aong the whole coasgtline, as waves will easily overtop the present sea barriers fronting the reclaimed
agriculturd land, and the cement seawall dong the city of Thessaoniki. Thebeachesat theeasternend
of the bay might gradually disappear due to high eroson, producing significant economic effects on
recreational land use (Georgas and Perissoratis, 1989).

In the Nile delta, the nature and extent of climatic impact will depend largely on the degree of
coastal development during the next 2-3 decades. Intensified land-usein the coastd zoneisinevitable,
due to the continued growth of population and the consequent need to augment food production through
the further extension of land reclamation and of lagoond fishing. These developments will place an
increasing stress on water supplies. The most serious negetive effect of sealeve rise could be on ports,
lagoond fishing and lowland agriculture, and thus, indirectly, on population centers, which are tied to
port and agriculture-related indudtries. Therefore, the main impacts of economic sgnificance arethose
that impair the efficiency of harbours and the proper management of lagoond fisheries and lowland
agriculture. Alexandria will lose its attraction as a summer resort city, but the recrestional use of
beaches is not threatened elsewhere (Sestini, 19894).
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In North Tunisa the whole area is presently adjusting to a period of acceerating change.
Candization, deforestation and agricultural improvements have al had demonstrable effects on the
Ichkeul-Bizerte Lake. A scheme to construct more dams on the rivers flowing into Ichkeul between
1983 and 2000 could even more dramaticaly change the hydrology and ecology in thisarea. Overdl,
exiging environmentd problems are likely to be exacerbated; agriculture will suffer, inland and lagoon
fisheriesmay have aready disgppeared through the impact of the dam scheme; seafisheriesmay benefit
dightly, industry will be largdy unaffected, water resources will decline in both quantity and qudity;
settlementswill suffer through their foundations and sewers; the qudlity of urban lifemay declinethrough
an accelerated influx of farmers abandoning the countryside (Hallis, 1989).

To mitigate the adverse effects throughout the Mediterranean it will certainly be necessary to
increase expenditure for:

the protection of the low coasta areas from sealeve risg;
the protection of fresh water resources,

the (re)construction of waste water systems,

the production of food and other agricultura products

The cogt of dleviating the consequences of dlimatic changes might be easily met in the countrieswith
higher nationa incomes. Poorer developing countries may experience greet difficulties in funding the
necessary projectsto aleviate (or at least temporize) the expected impacts.

7. SOME BLUE PLAN AND PRIORITY ACTIONS PROGRAMME INFORMATION
RELEVANT TO THE IMPLICATIONS OF CLIMATIC CHANGES IN THE
MEDITERRANEAN

In addition to information from Blue Plan and Priority Actions Programme utilized in the above
congderation, following are some consderations which are of interest for the subject.

7 ) 1
Energy consumption

Blue Plan carried out a study concerning projections of energy consumption in the Mediterranean
countries for the 2000 and 2025 horizons. Thisstudy isat world level one of the very few prospection
sudies on energy for the next 30 years, it follows closdy the andyss of resources, economic
development and the environment. For ingtance the study, which takesinto consideration severa globa
Mediterranean scenarios and severd energy scenarios, shows in the framework of the probabilistic
scenarios, an increase of hydrocarbon consumption (with an increasing role for natural gas which has
less negative effects than CO,), ardative sabilization - at least until 2000-2010 - of nuclear energy
(which is interegting in this connection since CO, = 0), a marked increase, unfortunately, of coal
consumption (with a concomitant increase of the CO,) which in any event would make necessary a
coglly treatment to mitigate the negative effects (but not CO, production) (Annex V).

Il ispossible, according to the Blue Plan, that in 2025 the ships carrying coa and travelling through
the Mediterranean will be more numerous than petroleum tankers.
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CO, increasewill befdt in the Mediterranean Basin in the next 30 years: the picture looks different
depending on the scenario applied, the "dl cod" scenario being of course the wordt.

Thisincrease ismogtly linked to an increase of energy needs (agpproximately multiplied by 3) and
especidly to the demandsfor eectricity (multiplied by 4 or 5 in the Northern Mediterranean countries
and by 7 in the Southern Mediterranean countries) in the higher growth scenarios (Annex V).

Renewable sources of energy will increase in the next 30 years but not enough to have adecisve
effect. Hydrod ectric energy gtill offers some untgpped resources (e.g. in Turkey); asfar assolar energy
isconcerned it could find useful applications especidly inthe housing (hot water/heating) and agriculture
sectors (irrigation). A policy of encouraging such gpplications should be pursued especidly for solar
heeting in sparsely inhabited aress.

Blue Plan could prepare a synthesis of the results of the Blue Plan study to be submitted to the
internationa organizationsinvolved in progpective studies on energy/environment in the context of global
climate warming.

Renewable sources of energy is one of the 10 priority topics of the Priority Actions Programme.
The work has so far resulted in 10 working mestings and training sessons. Spain (Madrid and Almeria)
has made an important contribution in this connection. The studieswhich were carried out (1986-1989)
areliged in Annex V1.

7 ) 2
Emisson of CO, in the Mediterranean Basin

The objective of thistext isto give aquick estimate of the possible range of CO, emissionsinthe
Mediterranean basin, on the basis of the results of the Blue Plan (sub-scenarios "Energy™). Thus, this
text illustrates the various uses of these scenarios.

CO, comesfrom the combustion of fossile combustibles (cod, oil and derivatives, naturd gas) used
for domestic and industriad purposes, for transport or for the production of eectricity. We have limited
oursalves here to the production of éectricity, a topic more suitable for comparative sudies, sncein
this field the subgtitution among combustibles can be easier (whereas subgtitution is about zero for
trangports and rather poor for the other energy uses).

The following caculations are based on a number of assumptions:

1) the highest (without being unredligtic) energy and eectricity consumption scenarios were used for
the period between now and the year 2025; this was done in order to have the greatest contrast
intheresults obtained. In other wordswe used the" T-3 moderate trend scenarios' of the Blue Plan;
arecent updating of these scenarios on the basis of thelatest avail able data showed the applicability
of the results.
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2) the cdculations concerning increasesin eectricity consumption between 1985 and 2025, without
taking into consideration production ingdlations existing in 1985 (assumed to remain unchanged

during that period);
3) we used the CO, emisson coefficients given by UNEP for a TCE (tonne cod equivdent), i.e.:

- cod: 0to 73 (which meansthat when one burns or consumes one TCE in the form of cod, there
is 0.73 tonne of carbon emission (see remark below);

- 0il: 0to 53 (or 0.53 tonne of carbon emitted per TCE in the form of oil burnt or consumed);

- naturd gas. 0to 39 (or 0.39 tonne of carbon emitted per TCE in the form of natura gas burnt or
consumed).

Regardless of any quantification at a later stage, we can dready see the intrinsc advantage of
natura gas vis-a-vis oil and even more vis-avis cod.

Note: It should be pointed out that the results are given in tonnes of carbon and not in tonnes of
CO,. Gengrdly, stientigts give results in tonnes of carbon emitted, each tonne of carbon
corresponding in effect to 3.66 tonnes of carbonic gas (coefficient 44/12 of molecular weights).

Let us dso remember that today on aworld leve 5 hillion tonnes of carbon are emitted yearly in
the atmosphere.

Scenarios concerning eectricity consumption:

Tablel (Annex V) isareview of production of dectricity figures by source in 1985 in Millions of
tonnes coa equivaent (basic unit for the caculation of CO,). The bottom left gives figures for the
corresponding quantities of carbon emitted in the Northern Mediterranean countries (from Spain to
Greece), for the Southern and Eastern Mediterranean countries (from Morocco to Turkey) and for the
Mediterranean asawhole.

The cd culationswere based onred figuresfor production per type of combustiblefor the Southern
EEC countries and extrapolated for the whole of the Mediterranean by assigning a greeter role to oil
for the production of dectricity in the Southern and Eastern Mediterranean countries.

Table 1 (Annex V) gives estimates for dl the Mediterranean countries according to the 3 sub-
scenarios of scenario T-3, for which total eectricity production was estimated at 2,900 TWh (2889 to
be precisewhichisthe sum of the ca culationsfor each country); three hypotheseswere made thet differ
greatly among themsalves concerning increase in eectricity production between 1985 and 2025:

- dl increases would come from power stations burning exclusively cod, which apriori istheleast
environment-friendly hypothesis (regardless of any economic and/or geopolitical considerations);

- dl increases would come from power stations burning exclusively naturd ges,
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- al increases would come from nuclear power plants, a "theoreticd” hypothesis which however
would mean that CO, emissons would freeze at their present levels,

- afourth hypothesis wasincluded; thisisthe "mixed" scenario which correspondsto theinitia T-3
scenario, where both fossile combustibles and nuclear energy contribute to electricity production.

Tables 11l and IV (Annex V) present the results for the Northern Mediterranean and for the
Southern and Eastern Mediterranean respectively.

Reaults

The bottom of Table Il gives a synthesis of the results of the above-mentioned scenarios. If
compared with emisson levelsfor 1985 (86.1 million tonnes of carbon), the"al nuclear” scenario does
not change emissions (by assumption), then in ascending emission leve order, there is the "mixed”
scenario (where nuclear energy plays an important role), then the "al gas' scenario and findly the "al
cod" scenario.

Two important conclusions can be drawn from these preiminary results:

- thesubgantid difference between the use of cod and natural gas. This difference became apparent
by assuming power sations of the same type (with steam boilers). In fact this difference would be
even greater if we assumed for natura gas power gtations with a combined cycle (gas turbine
followed by a steam turbine); in this case power yields already reach or even exceed 50%.

- inthe"dl cod" scenario, the increase in emissions - if compared to 1985 - represents for just the
Mediterranean dectricity dightly more than 10% of the current world-level emissions. Thisis not
anegligiblefigure
These figures would be higher if we consder the other uses of fossile combustibles:

- industry, where cod is staging a come-back;

- domedtic, which favours fue oil and naturd gas, except for urban heating where coa has certain
advantages (but is not widdy applied in the Mediterranean region);

- trangports, where oil is most important, despite certain inroads of natural ges.
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Thesefigureswould be even higher if the actua growth in economy, energy and/or el ectricity needs
were greater than that factored in the scenarios T-3. On the other hand, the figures should be revised
downward if things went in the opposite direction, asfor instance in the case of the T-2 scenario of the
Blue Plan which forecasts low economic growth, or in the case of the A scenarios with highly
voluntarigtic policies of energy savings and recourse to new forms and renewable sources of energy.

In any event, the figures give us afirgt indication of both the vaues a stake and especidly of the
choices that will have to be made concerning the development of eectricity production in the
Mediterranean basin.
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A. DECISION OF THE FOURTEENTH SESSION OF THE UNEP GOVERNING COUNCIL
ON "GLOBAL CLIMATE CHANGE"
(Nairobi, 18 June 1987)

UNEP/GC/DEC/14/20. Globd climate change

The Governing Coundil,

Aware that national and international studies continue to conclude that agloba climate change will
result from increases in the concentration of greenhouse gases from human activities,

Concerned that such change would have potentialy serious consequences for human welfare and
the natura environment,

Mindful of the need to improve expeditioudy scientific understanding of climate change, its causes
and its consequences, asabad sfor formulating appropriate policy responsesat the globd, regiona and
netiond leve,

Recognizing the importance of initiating international consideration of possible policy responses,

Recognizing that the United Nations Environment Programme, by effective implementation of its
lead respongibility within the World Climate Programme for climate impact sudies, as well as through
the Globa Environmental Monitoring System and its Globa Resource Information Data Base, can make
important contributionsin this area,

Consdering that the recently concluded Tenth Congress of the World Meteorologica Organization
has stressed the importance of close co-operation with the United Nations Environment Programme and
the Internationa Council of Scientific Unionson globa dimate change, in particular toimprove scientific
assessments, including impact assessments,

1. Notes with satisfaction the importance being attached by the United Nations Environment
Programme to the globa climate change problem, including efforts to raise public avareness and to
assess climate impacts;

2. Urges the Executive Director to ensure that the United Nations Environment Programme,
working in close co-operation with the World Meteorol ogical Organization and the International Council
of Scientific Unions, in particular, the Speciad Committee on Globa Change of the International Council
of Scientific Unions, maintains an active, influentia role within the World Climate Programme through
the fulfillment of its central responghility for climate impact studies and by ensuring that the World
Climate research programme includes studies on the causes and effects of atmospheric changes, taking
account of socid and economic aspects,
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3. Wecomesthe Executive Director's plansto join with the World M eteorologica Organization
and the International Council of Scientific Unions in convening asecond World Climate Conferencein
late 1989 or early 1990, and to support the World Conference on the Changing Atmaosphere:
Implications for Globa Security, being convened by the Government of Canadain June 1988;

4.  Urgesthe Executive Director to respond positively to the decision by the Tenth Congress of
the World Meteorological Organization requesting its Secretary-Generd, in co-operation with the
Executive Director of the United Nations Environment Programme to explore and, after appropriate
consultation with Governments, to establish an ad hoc intergovernmental mechanism to carry out
internationally co-ordinated scientific assessments of the magnitude, timing, and potentia impact of

dimate change’;

5. Regueststhe Executive Director to report to the next regular on of the Governing Council
on:

(@ Progresswith climate impact studies;

(b) Thework of the ad hoc intergovernmental mechanism;

(o) Thefull range of possibleresponsesby Governments and international agenciesto anticipated
climate changes, including possibilitiesfor reducing the rate of climate change, taking into account, inter
dia, the findings of the World Meteorologicd Organization/Internationa Council of Scientific
Uniong/United Nations Environment Programme Advisory Group on Greenhouse Gases and those of
other relevant agencies.

15th mesting
18 June 1987

" Resolution 3.20/1 (Cg-X) of the Tenth Congress of the World Meteorologica Organization.
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B. DECISION OF THE FIFTEENTH SESSION OF THE UNEP GOVERNING COUNCIL
ON "GLOBAL CLIMATE CHANGE"
(Nairobi, 25 May 1989)

UNEP/GC/DEC/15/36. Globd climate change

The Governing Council,
Recdling its decison 14/20 of June 1987 on globa climate change

Recognizing that while further scientific studies are important, the knowledge and awareness of
globa climatic change and its possible consequences are developing rapidly,

Emphasizing that the scientific participation of developing countries and therefore the devel opment
of their intellectua resourcesisessentia to understanding the Sate of the atmosphere and climate change
for the world asawhole,

Emphasizing further the importance of discussing the whole range of climate-related measures on
abroad internationd basis,

Recognizing aso the expressons and readiness on the part of a growing number of States to act
decisvely to protect the globa climate,

Conscious of Generd Assembly resolution 43/53 of 6 December 1988, entitled "Protection of
globa dimates for present and future generations of mankind”, which recognized that cimate change
isacommon concern of mankind and determined that necessary and timely action should be taken to
deal with climate change within agloba framework, and requested the Executive Director of the United
Nations Environment Programme and the Secretary-Generd of the World Meteorologica Organization
to utilize the Intergovernmental Panel on Climate Change to initiate that action,

Noting that the heads of State or of Government of States members of the European Communities,
mesting a Rhodes in December 1988, underlined the need for an effective internationa response to
globa environment problems such as climate change,

Noting the report of the International Meeting of Lega and Policy Experts on the Protection of the
Atmosphere, held in Ottawa in February 1989, in which and international convention or conventions
withappropriate protocol swas recommended as ameansto ensure rapid internationa action to protect
the amosphere and limit the rate of climate change, ¥

¥ See Protection of the Atmosphere: International Mesting of Lega and Policy Experts, 20-22
February 1989, Ottawa, Ontario, Canada, " Statement of the Meeting of Legd and Policy Experts,
introduction.
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Recdling the Chairman's message from the L ondon Conference or Saving the Ozone Layer, which
met from 5to 7 March 1989 and was attended by one hundred and twenty-three countries, which, inter
dia, noted that action to protect the ozone layer will a the same time reduce the impact of globa
warming, which poses particularly serious threats to certain low-lying developing countries, 2

Noting that representatives of twenty-four States at the highest political level adopted in The Hague
on 11 March 1989 a declaration on the threats to the atmosphere, particularly the warming of the
atmosphere and the deterioration of the ozone layer,

Noting the initigtives of the Governments of the Netherlands and of Norway with regard to the
establishment of aworld cdlimate fund and their willingness to contribute to such afund,

Also noting the ongoing work of the Intergovernmental Panel on Climate Change on financia
measures to implement strategies to respond to climate change,

Encouraging Governments and relevant international organizations to further the development of
internationd funding mechanisms, not excluding a possible climate fund, for additiona assstance, in
particular to devel oping countries, for theimplementation of nationa and internationd policiesto protect
the environment from dimate change,

Noting further the Declaration by e ghty-two countries and the European Communitiesin Helsinki
on2 May 1989 inwhich they, mindful that some ozone-depl eting substances are powerful greenhouse
gases leading to globa warming, agree to phase out the production and the consumption of
chlorofuorocarbons controlled by the Montreal Protocol as soon as possible but not later than the year
2000, taking due account of the specia Situation of developing countries,

Emphasizing that the Montreal Protocol, as amended from time to time, is the lega instrument
available to its parties by which the production and consumption of ozone-depleting substances are to
be controlled,

Emphedizing that, within the perspective of protection of the atmosphere, new measures to
counteract globa warming are required,

1. Noteswith satisfaction the establishment of the Intergovernmental Pand on Climate Change
by the Secretary-Generd of the World Meteorologica Organization and the Executive Director of the
United Nations Environment Programme upon appropriate decisons by the Executive Council of the
World Meteorologica Organization and the Governing Council of the United Nations Environment
Programme as an ad hoc intergovernmenta working group;

Z UNEP/Ozl.Pro.1/5, para.11

¥ Ibid., appendix |
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2.  Requests the Executive Director of the United Nations Environment Programme in full
collaborationwith the Secretary-Generd of the World Meteorol ogical Organization, to consult with the
Intergovernmental Pand on Climate Change with respect to the determination of itsinterna organization
and procedures, its budget and means of financing such budget;

3.  Authorizesthe Executive Director of the United Nations Environment Programmeto continue
to give strong support to the work of the Intergovernmenta Panel on Climate Change;

4. Urges adl Member States of the United Nations, its speciaized agencies and internationa
organizations, including the International Atomic Energy Agency, aswdl asrdevant intergovernmental
and non-governmental organizations, to support fully and participate actively in the work of the
Intergovernmental Pandl on Climate Change;

5. Urgesthe Intergovernmenta Panel on Climate Change to take the necessary stepsto ensure
the scientific and policy participation of developing countries in its work and recommends the
international community to provide assstance in this respect;

6. Notesthe agreement within the Intergovernmental Panel on Climate Change, as reflected in
paragraph 10 of Generd Assembly resolution 43/53, that itswork include the following main tasks, each
to be accomplished by a Working Group;

(& Assessment of available scientific information on climete change;
(b) Assessment of the environmental and socio-economic impacts of climate change;
() Theformulation of response strategies;

7. Further notes the intention of the Intergovernmental Panel on Climate Change to adopt an
interim report not later than October 1990;%

8. Notes the agreement of the Response Strategies Working Group of the Intergovernmental
Panel on Climate Change at a meeting held in Geneva from 10 to 12 May 1989, that its workplan
includes the identification and evauation of a range of measures to implement response Strategies,
namely legal measures, including the dements of a possible future framework convention on dimeate
change, technologica measures, financia measures, economic measures and educationad measures,

¥ Report of the Firgd Sesson of the Intergovernmenta Pane on Climate Change, (World
Meteorol ogical Organization/United Nations Environment Programme, World Climate Programme
Publications Series, No. IPCC-1/TD-No0.267) paras. 3.2 and 3.3.

¥ lbid., paras. 3.12 and 4.3.
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9. Requeststhe Executive Director of United Nations Environment Programme,in co-operation
with the Secretary-Generd of the World Meteorological Organization, to begin preparations for
negotiations on aframework of the Intergovernmental Pandl on Climate Change, aswell asthe outcome
of recent and forthcoming international meetings on the subject;

10. Recommends that such negotiations should beinitiated as soon as possible immediatdly after
the adoption of the interim report of the Intergovernmenta Pand on Climate Change;

11. Recommendsthat theGovernmentsand competent regiond integrationeconomicorganizations
congder, while awaiting the outcome of the negotiations, the range of possible optionsfor averting the
potentialy damaging impacts of dimate change, for removing the causes of the phenomenon, and for
developing programmes for implementing those more gppropriate to the national needs, including, inter
dia to:

(& Accedetothe Montrea Protocol on Substances the Deplete the Ozone Layer, if they have
not yet done so, and comply with its regulatory messureswith its utmaost speed, adopting and applying,
where possible, more stringent controlsthan those specified in the Protocol inthe shortest possibletime
with an ultimate objective of, as far as possble, completdy diminating the emisson of controlled
substances to better protect the ozone layer and the globa climate from change, consistent with the
Helsinki Declaration on the Protection of the Ozone Layer;

(b) Combat deforestation and accelerate reforestation and afforestation programmesto provide
anaura bank for atmospheric carbon in terrestria ecosystems;

() Promote programmesto improve energy efficiency and energy conservation in both the supply
and use sectors of nationa economies, setting goals and objectives as appropriate;

(d) Adopt in indudridized countries strategies for actions, including use of regulations and
technologies as appropriate, designed to control, stabilize and reduce national emissions of greenhouse
gases through more efficient use of energy in both the production and consumption sectors of national
economies, setting goals and objectives as appropriate, with, as afirg step, the god of sabilization of
emissions of carbon dioxide and other greenhouse gases, and the development of energy sources that
do not emit greenhouse gases which threaten globa climate;

() Adopt in developing countries Smilar drategies for actions which, while not impeding in
impetus of their development, make optimal use of energy production and consumption systemsthat are
sdfe, affordable and efficient and that minimize emissons of greenhouse gases, which threaten globd
cimate

(f) Identify and possibly strengthen rdevant existing internationa legd instruments having abearing
on globd dimate change;
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12. Recommendstheingtitution of programmes and measures of assistance, including technology
transfer, that will make it possible for developing countries to avoid risk to globa climate;

13. Recommends that Governments, taking note of the need for scientific knowledge of globd,
regiond and loca climates and their impacts, continue and, whenever possible, increase their activities
in support of the World Climate Programme and Internationa Geosphere-Biosphere Programme
including the monitoring of amospheric composition and climate conditions, and further recommends
that the international community support efforts by the developing countries to participate in these
sientific activities

12th medting
25 May 1989
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ANNEX 11
DECLARATION OF THE HAGUE

10 MARCH 1989

Theright to lifeistheright from which al other rights sem. Guaranteaing thisright isthe paramount
duty of thosein charge of dl states throughout the world.

Today, the very conditions of life on our planet are threatened by the severe attacks to which the
earth's atmosphere is subjected.

Authoritative scientific studies have shown the existence and scope of considerable dangerslinked
inparticular to the warming of the atmosphere and to the deterioration of the ozone layer. Thelatter has
aready led to action, under the 1985 Vienna Convention for the protection of the ozone layer and the
1987 Montrea Protocol, whiletheformer isbeing addressed by the Intergovernmental Pand on Climate
Change established by UNEP and WMO, which has just begun itswork. In addition the UN Genera
Assembly adopted in 1988 resolution 43/53 on the protection of thegloba climate, aresolution which
recognizes climate development as a concern for humanity asawhole.

According to present scientific knowledge, the consequences of these phenomena may well
jeopardize ecologica systems as wdl as the most vitd interests of mankind at large.

Because the problem is planet-wide in scope, solutions can only be devised on a globa leve.
Because of the nature of the dangers involved, remediesto be sought involve not only the fundamenta
duty to preserve the terrestrial ecosystemn, but aso man's right to a viable environment, and the
consequent duty of the community of nations vis-a-vis present and future generationsto do dl that can
be done to preserve the quality of the atmosphere.

We consider, therefore, that, faced with a problem the solutionto which hasthree salient features,
namdy thet it is vita, urgent and perforce globa, we are in a Stuation that calls not only for the
applicationof exigting principlesbut o for anew gpproach, through the devel opment of new principles
of international law, and unprecedented and more effective decison-making and enforcement
mechanisms.

What will be needed here are regulatory measures and mechanisms of support and adjustment that
take into account the participation and contribution potentia of countries which have reached different
leves of devdopment. Mogt of the emissons that affect the aimosphere currently originate in the
indudridized nations. And it is in these same nations that the room for change is greatest, and these
nations are aso those which have the greatest resources to dedl with this problem effectively.
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Theinternationd community and especidly the indudtridized netions have particular obligation to

help the developing countries which will be very negatively affected by changes in the atmosphere
athough the respongibility of many of them for the process will have been only margind.

Financid ingtitutions and devel opment agencies, be they internationa or domestic, must coordinate

their activities in order to promote sustainable devel opment.

Each gate, within the framework of itsinternational commitments, by endorsing thisdeclaration shdll

acknowledge the commitment to the following principles:

a)

b)

the principle of establishing, within the framework of the United Nations, a new authority, either
through the strengthening of exigting inditutions, or through the creetion of anew one, which, inthe
context of the preservation of the earth'satmosphere, shall be responsible for combating any further
warming of the atmosphere, by having recourseto al effective decison taking procedures, even if
0N occasi on consensus cannot be reached;

the principle that this authority undertake or commission the necessary studies, be granted
appropriate information upon request, ensure the circulation and exchange of scientific and
technologica information, which implies furthering access to the necessary technologies, develop
the ingtruments and define standards to enhance or guarantee the protection of the atmosphere and
monitor compliance therewith;

the principle of appropriate measures in order to promote the effective implementation and the
respect of the authority's decisons, subject to the jurisdiction of the international court of justice;

the principle of fair compensation to those countries to which decisions taken to protect the
atmosphere shdl prove to be an abnormal or specid burden, in view, inter dia, of the leve of
development and their actud responghility for the deterioration of the atmosphere. To this end
mechanisms will have to be developed;

the determination to give the aforementioned principles effective and consistent grounding, not only
inditutionaly but also financidly through the necessary legd instruments to be negotiated.

The heads of sate and government or their representatives who have expressed their endorsement

of this declaration by placing their sgnatures under it:

dress their resolve to implement the principles thus defined;
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state their intent to further the development of their initiative within the United Nationsand in dlose
coordination and collaboration with existing agencies set up under the auspices of the United
Nations;

invite dl nations of the world and the relevant international organizations, by taking into
consderationthe studies carried out by GIEC tojoin in devel oping the framework conventionsand
other legd instruments necessary to establish the indtitutiona authority and to implement the other
principles stated above to protect the atmosphere and to prevent climatic change, especidly the
warming of the atmosphere;

urge al nations of the world and the rlevant international organizations to sSgn and retify
conventions relating to the protection of nature and the environment;

cal upon dl nations of the world to endorse the present declaration.
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ANNEX Il
RESOLUTION OF THE EUROPEAN PARLIAMENT

ON THE CONSEQUENCES OF A RAPID RISE IN THE SEA LEVEL
ALONG THE COASTLINE OF EUROPE, 26 May 1989

The European Parliament:

- having regard to the motion for a resolution by Mrs Maij-Weggen on the consequences for
European coastdl areas of arapid rise in the sea-level (Doc. B2/1382/87);

- having delegated the power of decision to its Committee on the Environment, Public Health and
Consumer Protection, pursuant to Rule 37 of the Rules of Procedure;

- having regard to the report of the Committee on the Environment, Public Health and Consumer
Protection (Doc. A2-0087/89);

A. whereasan overdl riseinthe sealevd isan inescgpabl e phenomenon, but whereasthe internationa
community must address the problem serioudy - and hence act in time - bearing in mind that it will
worsen rapidly and is a consequence of human activity;

B. whereas anumber of scientific meetings have confirmed thet the sealeve islikely toriseby 10to
20 cm by 2025 and by 50 to 200 cm by 2100, but whereas even worse forecasts have been made;

C. wheesstheriseinthe sealeve islikely to have many disastrous repercussions, including:

- ahigher risk of flooding

- increased beach and coastal erosion

- thedisappearance of someidands and coastd strips
- increased demand for drainage

- thedinization of water

- lossof agriculturd land

- changesin agricultura production

- thedisgppearance of fish-farming

- thedisappearance of wetlands

- damageto port and coastd infrastructures, €tc;

D. whereas dmost one-third of the world's population lives less than 60 km from a shore;
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E. whereas the expected rise in the sea levd is closaly linked to the overdl rises in temperature
resulting from the accumulation of CO, and other "greenhouse effect” gases in the aamosphere;

F. whereastheincreasein temperature to be expected within the next thirty yearsis between 1.5 and
4.5EC;

G. whereasthe greenhouse effect is expected substantialy to increase theforce of cyclonesand hence
the amount of damage they cause;

H. whereas measuresto combet coagta erasion, for which the greenhouse effect will have beenlargely
responsible, will have to be accompanied by other legidative measures to control the extractive
industries and the excavation of materids from river beds,

GENERAL MEASURES

1. Recdlsitsresolution on the "greenhouse effect” (1) of 12 September 1986, stressing the need to
dlocate more financia resources to climatology research,

2. recdlsitsresolution of 14 June 1988 (2) on the protection of the ozonelayer and reiterates the need
for dratic restrictions on the use of CFCs - which account for amost 30% of the greenhouse
effect;

3. recdls its resolution of 8 July 1988 (3) on combating deforestation and stresses that it is vitdl to
develop a common forestry policy as part of an overdl European Strategy againg the rise in
temperature;

4. cdlsonthe Commisson to check that the I nternationa Convention on Transboundary Air Pollution
isbeing applied in the Member States and to establish asamatter of urgency aCommunity strategy
geared to the various objectives set out in the Final Declaration of Toronto in June 1988 and
induding in particular:

- the findization, by 1992, of a world framework convention on the protection of the
atmosphere;

- the stting up of aWorld Fund for the atmosphere, financed by atax on the use of fossil fuels
in the industridized netions.

(1) OJNo C 255, 13.10.1986, p.273
(2) OJNo C 187, 18.07.1988, p.53
(3) Minutes of the sitting of 08.07.1988
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SPECIFIC MEASURES AGAINST THE RISE IN THE SEA LEVEL

5.

6.

@

Cdlsfor specific measures againg the rise in the sealeve to be included in the European strategy
agang the rise in temperature;

cdls on the Commission to prepare without delay possible scenariosfor risesinthe sea-leve upto
different heights. These scenarios should include data on:

the extent of flooding a each height;

(b) the population directly affected (local inhabitants) and indirectly affected (workers);

(©

possble danger points: dangerous indudtrial plants, nuclear power dations, storage Stes for
radioactive materids, specia waste disposal Sites, etc.; and

(d) exposad nature reserves and the flora and fauna therein which would be particularly at risk;

7.

10.

11.

cals on the Commission to propose a series of measures on:

- Observation of sea patterns,

- Qrester protection of natura sea defenses,

- control of sediments brought to the coasts by watercourses,

- theextractive industries;

- thevarious means of combating coasta erosion;

- thehazards that would be crested by the release of dangerous substancesin flood aress,

inggs that work on ecologica cartography being carried out a8 Community level be directed
towards producing maps of coastal aress threstened by arisein the sealeve;

cdlsfor increased effort in scientific research, particularly into:
- hydrologica cyces
- 0ocean dynamics

- thedynamics of the polar ice-caps,

advocates areview of regiond planning policies so that they take account of therisk of ariseinsea
leve;

cdls for the EEC's development aid policy to include specific measures for the transfer of
information and technology relating to the protection of coastd areas againg therisein sealeve.
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MEASURES AGAINST ATMOSPHERIC POLLUTION

12.

13.

14.

15.

16.

17.

18.

19.

20.

Emphasizes that mankind has aready reached certain points of no return regarding atmospheric
pollution, the main effects of which will be an overdl riseintemperature and arisein the sealeve;

stresses that the more aimospheric pollution increases, the moreit will cost to "repair” the damage,
in so far asthat is till possible - the cost of the necessary measures having been put a more than
115 ECUs for every person on earth for 50 years,

advocates politica action based onthe principle that atmospheric change must be limited asfar as
possble;

cdls on the Commission to carry out a through investigation of the measures which would engble
the EEC to achieve the objective (set by the Toronto Conference) or reducing CO, emissions by
20% by 2005 and by 50% by 2050;

cdls on the Commission to propose, within ayear, afirst series of European measures designed to
achieve asubgtantia reduction in CO, emissions,

advocates the redlocation of EEC budget appropriations towards research and development on
the change in the climate and its consequences for the environment, in particular the sealeve (such
R + D being linked to that of the USA-USSR climatology research programme) and towards
research and development on techniques for the effective use of energy and renewable energy
SOUrCes,

dressesthat it is vita to promote the transfer of the relevant technol ogy to the devel oping countries
and, consequently, to redirect certain financid ad and certain |oans to the developing countries,

emphasizes that Community policies as awhole, including the policy on production processesand
trangport policy, must be reassessed in thelight of their contribution towards reducing emissions off
CO, and other "greenhouse effect” gases,

ingructsits Presdent to forward thisresol ution to the Council and the Commission of the European
Communities, the United Nations and the Council of Europe.
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ANNEX IV

LIST OF PAPERS PRESENTED AT THE SPLIT MEETING

(Joint Meeting of the Task Team on Implications of Climatic Changes
in the Mediterranean and the Co-ordinators or Task Teamsfor the
Caribbean, South-East Pacific, South Pecific, East Asian Seas
and South Asan Seas Regions
Split, 3-8 October 1988)

Bach, W., Isopleth maps on mean monthly and annuad daa of the GISS-GCM
programme for the Mediterranean (UNEP(OCA)/WG.2/17).

Baric, A. and F. Gasparovic, Implications of climatic changes on the
socio-economic activities in the Mediterranean coastal zone (UNEP(OCA)/WG.2/12).

Corre, J.J., Implications des changements climatiques dans le Golfe du
Lion (UNEP(OCA)/WG.2/4 F).

Elder, D., A. Jeudy de Grissac, Effects of the sea-level rise on
coagtd ecosystems including those under specia protection and threastened and migratory species
(UNEP(OCA)/WG.2/5).

Femming, N., Predictions of relative coastd sealevel changeinthe
Mediterranean based on archaeological, historical and tide gauge data (UNEP(OCA)/WG.2/13).

Gacic, M., T. Hopkins, A. Lascaratos, Physical oceanography aspects and
changesin circulation and gratification (UNEP(OCA)/WG.2/16).

Georgas, D. and C. Perissordtis, Implications of future climatic
changes on the Inner Thermaikos Gulf (UNEP(OCA)/WG.2/9).

Hollis, G.E., Implications of climatic changes on the Garaet el Ichkeul
and Lac de Bizerte, Tunisa (UNEP(OCA)/WG.2/2).

Imeson, A.C., |.M. Immer, Implications of climatic change on land
degradation in the Mediterranean (UNEP(OCA)/WG.2/7).

IOC/CPPS/IUNEP Task Team, Implications of climatic changes in the South-
East Pacific region (UNEP(OCA)/WG.2/22).

IOC/UNEP Task Team, Implications of climatic changes in the South Asan
Seas region (UNEP(OCA)/WG.2/23).

Jegerama, S. and G. Sedtini, Impact of afuturerisein sealevel on
the coastal lowlands of the Mediterranean (UNEP(OCA)/WG.2/10).
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Le Houérou, H.N.,, Change in vegetation and land-use by the year 2050; a
prospective study (UNEP(OCA)/WG.2/15).

Marino, M.G., Implications of climatic changes on the Ebro delta
(UNEP(OCA)/WG.2/3).
Sestini, G., Implications of climatic changes on the Po delta and

Venice Lagoon (UNEP(OCA)/WG.2/11).

Sestini, G., Implications of climatic changes on the Nile delta
(UNEP(OCA)/WG.2/14).

Shroder, P.C., Theimpact of sea-level rise on society: a management
approach (UNEP(OCA)/WG.2/19).

Simonett, O., Preliminary report on the GRID Mediterranean case studies
(UNEP(OCA)/WG.2/8).

Task Team for South Asian Seas region, Report of the Co-ordinator
(UNEP(OCA)/WG.2/23 Add.1).

Task Team of the Association of South Pecific Environmenta
Ingtitutions, Interim report on Potentia impacts of greenhouse gas generated climatic change and
projected sea-level rise on Pacific Idand States of the SPREP region (UNEP(OCA)/WG.2/20).

Task Team of the Caribbean Environment Programme, Implications of
climatic changes in the Wider Caribbean region (UNEP(OCA)/WG.2/21).

UNEP/MEDU, Bibliography on effects of climatic change and related
topics (UNEP(OCA)/WG.2/18).

Wigley, T.M.L., Future climate of the Mediterranean Basin, with
particular emphasis on changes in precipitation (UNEP(OCA)/WG.2/6).
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ANNEX V

TABLEI

ELECTRICITY PRODUCTION (MTCE combustibles) (1985)

COAL OIL GAS TOTAL FOSSILE
SPAIN 11 0.8 0.6 12.4
FRANCE 8.7 1.2 15 114
ITALY 5.9 16.5 6.2 28.6
GREECE 4.8 1.6 0 6.4
YUGOSLAVIA 8.9 0.9 0.5 10.3
MED/NORTH 39.3 21.0 8.8 69.1

ELECTRICITY PRODUCTION (Twh) (1985)

COAL OIL GAS TOTAL NUCLEAR HYDRO TOTAL

FOSSILE
SPAIN 496 36 29 56.1 26.7 317 114.5
FRANCE 385 53 67 50.5 213.1 63.4 327
ITALY 25 713 266 122.9 6.7 44.1 173.7
GREECE 222 68 O 29 0 2.8 318
YUGOSLAVIAQ 41 24 465 4.1 24.3 74.9
MED/NORTHL753 911 386 305 250.6 166.3 721.9
(57%) (30%) (13%)  (100%)
(42%) (35%) (23%) (100%)

(Source: UNIPETE and PB)

ELECTRICITY PRODUCTION (MTCE combustibles) (1985)

COAL oIL GAS TOTAL FOSSILE
MED/NORTH 56.1 30.0 12.6 98.8
(57%) (30%) (13%)
MED/SOUTH 4.7 337 7.7 46.1
(10%) (73%) (17%)
MED 60.9 63.8 20.3 144.9
(42%) (44%) (14%)

(Percentages taking into account petroleum producing countries)

CO, EMISSION (C in millions of tonnes) (1985)

COAL OIL GAS TOTAL FOSSILE
MED/NORTH 41.0 15.9 4.9 61.8
MED/SOUTH 35 17.9 3.0 24.3

MED 444 33.8 7.9 86.1
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TABLEII

ELECTRICITY PRODUCTION IN THE MEDITERRANEAN (TWh)

SITUATION 1985
SCENARIO T3
(2025 "ALL COAL")
(2025 "ALL GAS')

(2025 "MIXED)

PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

SCENARIO "ALL COAL"

PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

SCENARIO "ALL GAS'
PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

SCENARIO "MIXED"
PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

THERMAL
450.8
(50%)

2445.4
(85%)
2445.4
(85%)
15236
(53%)
COAL
60.9
(42%)

44.4

COAL

702.0
(89%)

512.4

60.9
(8%)

205.7
(429%)

150.2

NUCLEAR HYDRO

250.6 193
(28%)  (22%)
250.6 193
(9%) (7%)
250.6 193
(9%) (7%)
1115.4 250

(39%) (9%)

SITUATION 1985

oIL GAS
63.8 20.3
(44%)  (14%)
338 7.9
SCENARIO T3
oL GAS
63.8 20.3

(8%) (3%)

33.8 7.9

63.8 661.4
(8%)  (84%)

338 2579
2155 68.6

(44%)  (14%)
114.2 26.7

TOTAL

894.4

2889
2889

2889

TOTAL
144.9
(100%)

86.1

TOTAL

786.0
(100%)

554.1

786.0
(100%)

336.2

489.7
(100%)

291.1
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TABLEI
(continued)
SCENARIO T3 (1985) "ALL COAL" "ALL GAS' "MIXED" "ALL NUCLEAR"
PRODUCTION OF 1449 786.0 786.0 498.7 144.9
FOSSILE ELECTR.
(MTCE combustibles)
CO, EMISSION 86.1 554.1 336.2 291.1 86.1
(Cin millions of
tonnes)
Scenario "ALL COAL" = Thetota increase of electricity comes from therma eectricity "Coa"
Scenario "ALL GAS' =  Thetotal increase of electricity comes from therma electricity "Gas'
Scenario "MIXED" = Identica distribution for cod, oil, gas asin 1985; increase of nuclear and hydroelectric

power identical to the increase of primary electricity of Scenario 3
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TABLEII

ELECTRICITY PRODUCTION IN THE MEDITERRANEAN/NORTH (TWh)

SITUATION 1985
SCENARIO T3
(2025 "ALL COAL")
(2025 "ALL GAS')

(2025 "MIXED)

PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(Cinmillions of
tonnes)

SCENARIO "ALL COAL"

PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

SCENARIO "ALL GAS'
PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

SCENARIO "MIXED"
PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

THERMAL
305
(42%)

1464.1
(78%)

1464.1
(78%)

736.6
(39%)

COAL
55.4

(57%)

40.4

COAL

428.0
(91%)

312.4

55.4
(129%)

404

133.8
(57%)

97.7

NUCLEAR HYDRO

250.6 166.3
(35%)  (23%)
250.6 166.3
(13%) (9%)
250.6 166.3
(13%) (9%)
978.1 166.3

(52%) (9%)

SITUATION 1985

oIL GAS
30.0 12.6
(31%)  (13%)
15.9 4.9
SCENARIO T3
oL GAS
30.0 12.6

(6%) (3%)

15.9 4.9

30.0 385.2
(6%)  (82%)

15.9 150.2
725 305

(31%)  (13%)
38.4 11.9

TOTAL

721.9

1881
1881

1881

TOTAL
98.0
(100%)

61.3

TOTAL

4706
(100%)

333.2

4706
(100%)

206.6

236.8
(100%)

148.0
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TABLE I
(continued)
SCENARIO T3 (1985) "ALL COAL" "ALL GAS' "MIXED" "ALL NUCLEAR"
PRODUCTION OF  98.0 470.6 470.6 236.8 98.0
FOSSILE ELECTR.
(MTCE combustibles)
CO, EMISSION 61.3 333.2 206.6 148.0 61.3
(Cin millions of
tonnes)
Scenario "ALL COAL" = Thetota increase of electricity comes from therma electricity "Cod"
Scenario "ALL GAS' =  Thetotal increase of electricity comes from therma eectricity "Gas'
Scenario "MIXED" = Identical distribution for codl, oil, gasasin 1985; increase of nuclear and hydroelectric

power identical to the increase of primary electricity of Scenario 3
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TABLE IV

ELECTRICITY PRODUCTION IN THE MEDITERRANEAN/SOUTH (TWh)

SITUATION 1985
SCENARIO T3
(2025 "ALL COAL")
(2025 "ALL GAS')

(2025 "MIXED)

PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

SCENARIO "ALL COAL"

PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

SCENARIO "ALL GAS'
PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

SCENARIO "MIXED"
PRODUCTION OF
FOSSILE ELECTR.
(MTCE combustibles)

CO, EMISSION
(C in millions of tonnes)

THERMAL
145.8
(85%)

981.3
(97%)

9813
(97%)

787
(78%)

COAL
5.5

(129%)

4.0

COAL

274.0
(87%)

200.0

55
(2%)

4.0

719
(12%)

52.5

NUCLEAR HYDRO

0 26.7
(0%)  (15%)

0 26.7
(0%) (3%)

0 26.7
(0%) (3%)

137.3 83.7

(14%) (8%)

SITUATION 1985

oIL GAS
337 7.7
(72%)  (16%)
17.9 3.0
SCENARIO T3
olL GAS
337 7.7

(11%) (2%)

17.9 3.0
33.7 276.2
(11%)  (88%)
17.9 107.7
143.0 38.1
(72%)  (16%)
75.8 14.9

TOTAL

172.5

1008
1008

1008

TOTAL
46.9
(100%)

24.9

TOTAL

315.4
(100%)

220.9

315.4
(100%)

129.6

253.0
(100%)

143.1
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(continued)
SCENARIO T3 (1985) "ALL COAL" "ALL GAS' "MIXED" "ALL NUCLEAR"
PRODUCTION OF 46.9 3154 3154 253.0 46.9
FOSSILE ELECTR.
(MTCE combustibles)
CO, EMISSION 24.9 220.9 129.6 143.1 24.9
(Cin millions of
tonnes)
Scenario "ALL COAL" = Thetota increase of electricity comes from therma eectricity "Coa"
Scenario "ALL GAS' =  Thetotal increase of electricity comes from therma electricity "Gas'
Scenario "MIXED" = Identica distribution for cod, oil, gas asin 1985; increase of nuclear and hydroelectric

power identical to the increase of primary electricity of Scenario 3
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ANNEX VI

STUDIES ON RENEWABLE SOURCES OF ENERGY CARRIED OUT IN 1986-1989

1. Report of the Seminar on Renewable Energies Utilization in Mediterranean Coastd Zones (Almeria, 20-22
May 1987)"

Documents presented at the seminar:

- Introductory report: "Mediterranean Network in the Renewable Sources of Energy” (by N.B. Urly);

- L'expéience dgérienne de développement des énergies renouvelables (par Haut commissariat ala
Recherche);

- Solar Energy Utilization in Cyprus (by |. Pgpadopoul 0s);

- Solar Crop Drying - Egypt (by A. Hegazi, M. El-shiaty, E. El-Sharkawi, T. El-Tablawi and M.S. Abd
El-Sdam);

- Etablissement d'une méthodol ogie de recherche systémeatique du potentiel solaire d'un espace urbain -
France (par D. Drocourt);

- Applicationof Solar Energy in Greenhouses and Solar Crop Drying - Italy (by R. Florisand G. Parodi);

- Audrian-Matese Research Centre (AMRC) 1981-1985 Research Programme on solar heeting and
cooling systems - Mdlta (by E. Scicluna);

- Greenhouse Irrigations and Habitation Electrification with Photovoltaic Solar Energy - Spain (by A.
Lugue and E. Lorenzo);

- Renewable Energy Assessment and some Application of Solar Energy in Croatia- Yugodavia (by N.
Urli, U. Desnicaand B.G. Pegrovic);

- Thermd Solar Energy Application in Tourism - Yugodavia (by J. Grabovac, P. Novak and M.
Bosanac);

- FAO's Approach to Energy for Rurd and Agricultura Development with Specid Reference to Solar
Energy Adtivities.

- Renewable Energy inthe Arab States - A Regiona Outlook (by ALECSO);

- Proposa for the preparation of atraining course on the gpplicability of solar energy in Mediterranean
countries (by A. Sevilla);

- Progress Report onthe Activity of the Ministry of Electricity and Energy in the Field of Devel opment
and Use of New and Renewable Energy - Egypt (by Ministry of Electricity and Energy);

- A Note on the Renewable Energy Activitiesin Turkey.

* InEnglish and French
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2. Notes of the Meeting of Representatives of Spanish Ingtitutions and PAP/RAC Related to Preparatory
Activities for Training Course on Renewable Energy Sources (Split, 11-12 May 1988)".

3. Report of the Training Course on Practicad Application of Renewable Sources of Energy in the Mediterranean
Region (Almeria, 21 November - 1 December 1988)".

Training documents:

Simulation methods (by S. Alvarez Dominguez);

Fundamentas of wind energy converson (by F. Avia);

Fundamentals of low-temperature conversion (by M. Bosanec);
Fundamentds and technology of PV conversion (by L. Delgado Martinez);
Bioclimatic architecture (by M. Gerber);

Converson efficiencies of solar energy systems (C. Gomez Camacho);
Economic anadysis of renewable energy sources (by H. Klaissand J. Meyer);
Feashility and rdiability of PV sysems (by E. Lorenzo);

Avallability of wind energy (by F. Martin Morillas);

Design of PV systems (by S. McCarthy);

Practica considerations on solar system design (by E. Mezquida);

Potentia of renewable energy sources in the Mediterranean countries (by P. Novak);
Environmental gpproach to renewable energy sources (by J. Pasztor);
Operation and maintenance of wind turbines (by J.P. Mustaros);

Passive solar architecture fundamentals (by R.S. Florenza);

Avallability of solar energy (by M. Sdrach);

Wind energy systems (by E. Sorid);

Medium-temperature conversion (by E. ZarzaMoya).

4. Notes of the Meseting on the Follow-up of the Priority Action on the Mediterranean Network in Renewable
Sources of Energy (Madrid, 15 March 1989™".

in English and French
“ onlyin English



