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Editorial

This fourth issue of the Maji comes out at a time in the
life span of its publication which is significant in more
ways than one.Firstly, with this issue the ECA willhave
published the news bulletin for four consecutive years.
We feel this is a good point in time to look back and
examine howthe publication is received byits readers.
With this in viewwe published in the third issue of the
Maji an evaluation form for our readersto evaluate the
use of this publication in meeting someof their profes
sional and information needs. Since the feed back from
the readerswas not that encouraging we opt to include
the same evaluation form again in this issue and urge
our readers to let us knowtheir opinion of the publica
tion. If the large number ofrequests we received for the
copies of this publication and the request from our
readers to be placed in its regular distribution mailing
list is any indication of its popularity and usefulness
then, we can definitely and safely conclude that the
bulletin is well received by readers both from inside
and outside Africa. Encouraged by these requests we
decided to continue its publication in the future years.

Secondly, this issue comes out at a time when the ECA
secretariat is about to embarkon a new biennial work
programme beginning from early 1992. During this
biennium ECA would implement an activity which
would result in the publication of a first ever directory
of African water resources specialists. Anticipating this
activity the secretariat included in the 3rd issue of the
Maji a blank biodata form for the African water
specialists, wherever they may be, to complete and
return to the secretariat. The response so far has been
less than encouraging. Now, that the proposed directory
is in the ECA workprogramme for 1992, the secretariat
takes the liberty of reinserting the same blankbiodata
forms in the fourth issue of the bulletin hoping that
more and more African water resources specialists will
come forward and send the completed blodata form so
that the secretariat can include these in the proposed
directory.

Thirdly, this fourth issue has nearly exhausted the
secretariat's innovative capacity forgenerating informa
tion on water resources activities in Africa for publica
tion in the bulletin. As we mentioned in the earlier
issues, thiswasnot the intentionbehind the recommen
dation by the African regional meeting on the socio
economic and policy aspects of water resources
management held in Addis from 2 to 6June 1986 when
it requested ECA to undertake publication of this infor
mation bulletin. Theideawas rather the bulletin would
serveas a forum for African water resources specialists
to exchange information, ideas, experience, and news
related to water resources development with each
other.This hasnot beendemonstrated as being the case
for thelast four issues ofthe bulletin. We thereforeonce
again urge the water resources specialists to come
forward and share their ideas, experience and other
information with their professional colleagues by con
tributing articles, news tidbits etc. for possible publica
tionin the nextissues of the bulletin. It isafter allmeant
to serve your (African experts) interest and therefore,
you have a professional responsibility and you owe it
to your African professional colleagues to enrich the
bulletin and to ensure continuity of its publication
through such contribution.

Last, but not least, this issue of the bulietin has come
out at theaftermath ofsomeveryserious and disturbing
situation when the activities of the ECA secretariat was
disrupted for a considerable length of time due to
reasons beyond our control. We are pleased that despite
thesedisruptions, the secretariat hasbeenable to bring
out this publication.

We sincerely appeal and urge our professional readers
toconsider the issues notedabove and to helpus better
serve their professional interests by responding
favourably to our requests noted above.

We wish our readers all the best and a professionally
successful 1992.
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Mar del Plata Action Plan
I!!!plementation i~_Af_r_i_ca _

It may be recalled that the United Nations Water Con
ference (UNWC) at Mar del Plata, Argentina, in 1977
was the first global meeting on water at a very high
policy-making level. It recognized that effective and
efficient managment of water resources with a basic
framework for its development, protection, utilization
and management can contribute significantly towards
improving the national economic andsocial conditions.
All member States of the United Nations approved and
recommended the implementa tion of the Action Plan
(MPAP). Efforts have been made to implement this
Action Planat the national and regional levels inAfrica
with the support of the lnternational community. Over
the years the Economic Commission for Africa (EGA)
prepared various reports to assess the progress made
and problems encountered in the Implementa tion
process.

Themostrecent comprehensive assessment and review
on the progress and lack thereofin the development of
the water sector within the framework of MPAP was
presented to the twelfth meeting of the Technical
Preparatory Committee of the Whole (TEPCOW) that
was held at Addis Ababa, Ethiopia from 29 April to 7
May 1991. The report provided information on the
future outlook and on the lessons learnt as situations
unfolded new experiences during the past fourteen
years. More importantly, the study pointed to the chal
lenges in the 1990s andbeyond. It outlined the general
direction and identified the main steps necessary for
achieving a higherrate of progress in the implementa
tion of MPAP during 1990s.

In view of the broad dlmens ion that the assessment
embra ces, the secretariat of ECA would like to dissemi
nate widely its findings to benefit our readers. Even
though some parts of the presentation might have
appeared in an article of the preceding issue, the write
up here is enriched with more information and main
tains the flow in continity and completeness byprovid
ingastrategic framework and elaborating programmes
for action. The report to TEPCOW is focussed on two
major areas, namely: Agriculture Water Use and Drink
ingWater Supply andSanitation. It wentbeyond presen
tation of a status report into future projection from
which it developed a strategy framework for a holistic
approach for the development of water resources in
Africa.

The following paragraphs provide a summary presenta
tion of a critical review of the situation including the
trends andfuture prospects ofwater resources develop
ment in Africa. Based on the assessment which was
bleak; indications are given of the actions necessary to
correcterrors from theunfoldments ofpastexperiences
based 0/1 an approach for the conception of water
programmes to be coherent with micro and macro
economic programmes. The strategies outlined under
line theneedto recognize therelationships andlinkages
among the various national development sectors. It is
recommended that the suggested actions would be
implemented in parallel with newpolicies to be issued
and in accordance with established priorities. The per
ception isbased on thefundamental understanding that
land andwaterare finite andexhaustible resources. The
use of these resources sholdbe guided by sound plan
ning principles that cater to the needs of the present
without compromising those of the future and without
disrupting the ecological balance.

Appraisal of Water development
activities, Drinking Water Supply
The achievement by 1988 in the areaof drinking water
supply and sanitation depicts the following picture. In
the urban areas in Africa 93,667 million people were
provided with water supply facilities. This represented
77% of the total urban population in the region. In the
sanitation sector the population served was 95,948
million representing 79% of the totalurban population.
The coverage in the urban areas for water supply has
beenkeeping balance. On theother hand, in rural areas
sanitation services reach only 56,786 million people
representing 17% of the of the total rural population
while water supply facilities are provided for 88,573
million representing 26% of the total rural population.
The situation in rural areas shows an imbalance in the
coverage of water supply and sanitation sectors. The
overall low achievement in rural areas in both water
supply and sanitation sectors is disconcerting and has
been worsening over the pastdecade. The net result in
the sector as a whole has been that the efforts is
outstripped by population increases and that the un
served population hasconsistently been growing alter
natively leaving awidening gapbetween theserved and
the unserved. Many reasons account for this, namely:
natural andman-made hazards, demographic pressures,
internal and external economic and political environ
ments, and instiutional, policy and planning problems.
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Overall sub-Saharan Africa is seen to fall far short than
othersub-regions andis expected to beworse offbythe
end of the century than at the start of the Decade in
1980. In the final analysis the findings reveal that the
targetofproviding clean water andsanitation forall by
the year 2000 will not be possible since Africa will
continue to suffer from the consequences mentioned
above.

To avert this worsening situation, the future strategy
calls for establishing realistic targets, developing
population and family planning policies, taking ap
propriate measures to curb the rural/urban exodus of
reople, ~dopting appropriate/ low-cost technologies,
Introduclng cost-sharing mechanisms byputting in place
ne~es~ary tariff policies, increasing community par
ticipation an~ o~ women in particular and the concep
nonofplanning III thecontext ofnational development
plans and integrating water programmes within the
framework for environment and sustainable develop
ment. These propositions are issues affecting the whole
cross-section of water development questions.

Two relevant important events have taken place to
build up the momentum at the end of the 1DWSSD and
the beginning of 1990s. One of these was the Global
Consultation held in New Delhi, India, from IO to 14
September 1990. From the statementissued at the end
of the ~onsultation, fourguiding principles emerged for
the United Nations organizations, the international com
munity and non-governmental organizations to inten
sify their efforts, these are: (i) protection of the
environment and safeguarding health through in
tegrated management ofwaterresources andliquid and
solid waste; (ii) institutional reforms, promoting an
m~grated approach including changes in procedures,
attitudes and behaviour; (iii) community management
of services; and (iv) sound financial practices achieved
through better management of exisitng assets. The
Consultation agreed that the sectoral challenge in the
1990s for most developing countries would be "some
forall," ~ather than".more forsome". Afollow-up action
for the implementation of the approaches is prepared
and a set of recommendations for actions by govern
ments is outlined.

The. se~ond event was the African Water Supply and
S~mt~uon Sector Conference held in Abidjan, Cote
d Ivoire, on IO and 11 May 1990. From thisConference
emerged a statement known as the "Abidjan Accord"
thatendorsed an agreement entitled "Guidelines for the
Development of Country Strategies for the 1990s", The
guideline comprehensively elaborated on theprinciples
for strategy formulation and the action required to
implement it. The "Accord" also recommended forma
tion of a Regional Orientation Committee (ROC) to be
initiated by the ADB to co-ordinate sectoral activities in
Africa,

The newstrategies and freshapproaches as well as the
strongercommitment by the world community to sup
port theimplementation ofwatersupply andsanitation
programmes in Africa injects a new hope for better
attainment of goals. This momentum with the in ten
sified efforts by the African Governments will, it is
hoped, bring in positive changes in the realization of
sector programmes in the 1990s and beyond.

Water and Agriculture
In the areaof water use for agriculture, it is noted that
serious food shortage continued to persist in Africa for
overtwodecades since 1970. Thepoor performance in
Agriculture and food produc tion ispartlyattributed to
the variability in rainfall affecting the 93.5% of the
cultivated area which is under rain-fed agriculture.
Popula tion pressure also has its own contribution in
forcing farmers to work on shrinking farms and mar
ginallands. This situation hasprevailed over the last30
years with continuous decrease in land availability.

Problems of food production in Africa varywidely and
individual countries need to tailor their approaches to
particular requirements, Neverthless in the midst of
enormous variety of ecological zones, micro-climates
and soil conditions, requiring specialized crops and
farming techniques, there is a distinct commonality in
taking policy measures to spur agri cultural develop
ment aimed at: (I) increasing the role of private sector
in pricing and marketing agricultural pro ducts andfarm
inputs, and in improving financial inter mediation ser
vices tofarmers; (ii) identifying anddisse minating new
technologies to increase productivity; (iii) improving
the security of land tenure and enhancing environmen
tal protection; (iv) deve loping rural infrastructure in
order to strengthen rural-urban economic links and
improve marketing; (v) encouraging popularparticipa
tion by strengthening rural peoples' associations, and
encouraging women to play greater role in decision
making; and (vi) pro moting regional co-operation,
especially in food trade and joint research.

While the total area under irrigation for the whole
region is estimated at 9.5 million hectares, some 50%
of this area is accounted to three countries, namely:
Egypt, .Sudan, and Morocco. Aside of sudan, other
countries south of the Sahara with considerable ir
rigated farming are Madagascar and Nigeria. Presently,
emphasis in the agriculture sector in the region as a
whole is planned to focus on rehabilitation and expan
sionof existing irrigation schemes.

The Economic viability of modern irrigation schemes in
Africa is noted to be constrained by high costs of con
struction and this in turn is attributed by the amount
that goes to infrastructural development. Therefore a
critical review is called for the role irrigation should
playin the national strategies for food and agricultural
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production having regard to climate, land, water and
human resources.

Toadvance agricultural development, FAD hasprepared
an "International Action Programme on Water and
Sustainable Argicultural Development (LAP·WASAD)" as
a strategy for the implementation of the MPAP for the
1990s. TheIAP·WASAD identifies five priority areasfor
action to realize sustainable agricultural development
with special reference to water use. The priority areas
for action include: (i) efficient water use at farm level;
(ii) water logging, salinity and drainage control; (iii)
water quality management; (iv) small-scale water
programmes; and (v) scarce water resources develop
ment. The five areasrequire common actions consisting
of: development of adequate data bases, adaptive reo
search, institutional strengthening, human resources
development, environmental protection and technol
ogy transfer, and infrastructure development. The ob
jective of the IAP·WASAD is to injecta newmomentum
and rekindle the spirit of Mar del Plata with a new
commitment for its imple mentation during the 1990s.
The actions proposed under the IAP·WASAD constitute
a 10·year programme which will contri bute to agrlcul
tural develop ment in Africa through optimum use of
waterand associated natural resources. The pro posed
programme will ..... in creased supportbythe organlza
tions of the United Nations system to act as catalysts
and to assist in a concerted manner in the formulation
ofpolicies andprogrammes and in the imple mentation
of field projects.

Water Resources Assessment
Surface and groundwater quality and quantity assess
ment activitivities which are vital for overall water
development havesuffered serious deterioration in the
last 10years or so.Thedeterioration has beenallowed
to run down because national governments could not
operateand maintain the systems effectively partlydue
to lack of funds, equipment, logistic support and
laboratory facilities. To improve the situation the
strategy calls for theintroduction ofsystematic measure
ment and monitoring of waterquality and quantity for
both surface and groundwater resources.

Shared Water Resources
International drainage basins are considered as unique
geo graphical entities suited to harmonized and
coherent development of water resources. Africa's
general recordin the development and conservation of
the resources of its international river basins has not
beencrowned withanticipated success. There are many
reasons for this: firstly there are physical, climatic,
socio-cultural characteristics and priorities of national
economies including the financial, manpower, and in
stitutional difficulties; the second reason relates to the
failure to apply the concept of multi-purpose planning.
It is noted that in Africa, river basin planning has been

the prerogative of mostenergy and irrigation agencies
and thiswas detached from the central objective of the
basic concept, and has been one of the main reasons
for failure. To correct past mistakes the strategy calls
for new perceptions to encompass all aspects of
economic andsocial dimension to be accounted in basin
planning and draws on the view that the objective of
cooperative development should emerge from par
ticipating member States in recognition that interna
tional development represents the best means of
achieving national goals.

It iswidely recognized that "theriverbasin unit"serves
as an entity to manage floods, droughts and environ
mental degradation if proper attentionis given to both
structural and non-structural measures such as flood
warning and forecasting in the overall planning for
basin development.

Floods & Droughts
In view of the possible recur renee of droughts, floods
andothernatural disasters, strengthening theemergen
cy relief organizations which many countries estab
lished during the drought of the 1980s is recommended
so that they handle not only droughts but other
calamities like floods, earthquakes and manmade
hazards. Working in partnership with local com
munities, government agencies, and donors in this
regard is highly desireable.

Other Issues
The problems arising from poor institutional and legal
infrastructures for planning and management of water
resources, are identified as major deficiencies and ap
propriate action is neededto be taken if better achieve
ment is to be seen in the time ahead. The question of
financial resources along with human resources is con
sidered a crucial constraint to development. Thedifflcul
ties particularly of the countries southof the Sahara in
having easy access to loans and credits is recognized
and that the level of achievement is expected to con
tinue to be constrained by lack of finance since the
situation in these areas doesnot promise newhopefor
improvement. In the face of the difficulties which many
countries are going through to implement the Structural
Adjustment Programme which implies running down
government expenditures, the scope for impressive
coverage in water supply and sanitation andexpansion
of irrigated farming would be very limited.

Inconsidering the experiences unfolded during the past
decade and taking into account, the possible impacts of
the global economic, political, and social environment
on theAfrican situation, a strategy framework foraction
has been outlined which appears elsewhere in this
publication undera seperate title. Thestrategy assumes
a broad latitude which countries may wish to adopt
according to their specific settings and needs.
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Water Supply and Sanitation Decade
in Africa (1981 - 1990): A brief
overview of successes and shortfalls

Introduction
In accordance with the recommendations of the United
Nations Global Water Conference in 1977 held at Mar
del Plata, Argentina, the UN General Assembly in
November 1980 proclaimed by its resolution
AjRES/35/18 the period from 1981 to 1990 as the
International Drinlting Water supply and Sanitation
Decade (IDWSSD). The resolution also called upon the
member governments to enhance their efforts in order
to provide their population with adequate and safe
drinking water and sanitation facilities by the end of
the Decade. In Africa, the Lagos Plan of Action aimed at
the economic development of the continent over the
period 1980-2000, fully endorsed the objectives of the
IDWSSD and urged the member governments 10under
take appropriate actions to achieve these objectives.

The Decade isovernow; but the objectives are far from
being achieved specially in the African member
countries. The validity of this statement will be rein
forced whenone considers the fact that by the end of
the Decade less than a third of the rural population in
Africa will have access to safe and adequate water. In
the areaofsanitation facilities thepicture is rathermore
grim. The percentage of African rural population with
adequate sanitation facilities will have declined from
20% in 1980 to some 16% by the end of 1990. The
growth in population, decline in economic growth, the
great drought of the80'sare among some of the major
causes for this dismal situation.

It is therefore appropriate at this juncture to critically
review situation in order for the national governments
andthe international agencies to plantheiractivities in
this sector for the future.

The objective of this paper is to provide a very brief
review of the sectoral Situation in the region at the
beginning of the Decade, the expected situation at the
end of the Decade and to critically analyze some of the
successes andshortfalls of theDecade activities. Finally
some of the critical regional issues that contributed to
theachievements or otherwise oftheDecade arebriefly
touched upon.

Situation at the beginning of the
Decade
According to a survey carried out by WHO at the
beginning of the Decade some 22% of the ruralpopula
tion in Africa had access to adequate and safe drinking
water as opposed to 66% of the urban population. In
the case of sanitation facilities the percentages were
20% ruralasopposed to 54% urban. The variation from
country tocountry were staggering. Even in urban water
supply sector the type ofservices ranged from 7.2% of
the urban households with pipedwater connections in
Burkina Paso toalmost 80% ofthe households in Egypt.
Water Supply with public stand posts ranged between
2.3% in Madagascar to 59% in Botswana. rual water
supply of course was predominantly by community
stand post throughout Africa. Level of water supply
services varied between IS litres per head per day in
Angola to some 270 litres per headper dayin Madagas
car. In the rural areas, it was generally an average of
20 to 40 Jitres per headper day.

Socio-economic indicators
At the beginning of the Decade, water borne diseases
like diarrhoea, cholorea, dysentery and others ac
counted for about 80% ofall illnesses in theregion. The
infant mortality rate per 1000 btrth was 122 for the
region - the highest being 131 per 1000 in the West
African subregion. The life expectancy at birth was
about 48 years in the region in 1980 with ranges from
53 years in the northern part to some 44 years in the
central African region. In 1981, about 71% of the
economically active laborforce were engaged inagricul
ture while the sector contributed only 22% of the GOP.

Targests of IDWSSD
As earlyas August 1980, the Economic Commission for
Africa (ECA) convened a regional meeting at its Head
quarters at Addis Ababa to idenify the problems and
assess the needs of member countries in community
water supply and sanitation. The participating member
countries provided at this meeting an overall assess
ment of the situation then prevailing in this sector in
their respective countries and at the same time set
national targets for theDecade in terms ofwatersupply
andsanitation coverage in bothurban and rural areas,
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manpower and training needs, institutional require
ments, investment needs etc. Needless to say, most
countries set their targets to provideadequate and safe
drinking water to 100% of their populationby the end
of decade. The targetswere somewhatless defined for
coverage with sanitation facilities.

Theplanned targetsof service variedwidely among the
countries. For instance, for urban water supply Egypt
had planned to increase the per capita consumption of
100 lures per day in 1980 to some 300 Iitres per capita
per day by 1990. The Seychelles planned to teach a per
capita daily consumption of 210 litres by 1990. In
algeria, it was planned to reach a supply figure of 150
litresper capitaby 1990forboth urban and rural areas.
On the otherhand the island country of Cape Verde
planned to attain less than 50 litres per capitadaily by
the end of the Decade for both urban and rural areas.

In terms of planned investment requirements, Algeria
set the target at US$5.7 billion while Nigeria and Egypt
set these figures at $4.6and $2.29billions respectively.
The investment requirements for rural water supply
were set at $642 million in Uganda, $615 million in
Ethiopia, $604 million in Tanzania, $499 million in
Kenya and only $3.2 million in Sierra Leone.

At the 1980 EGA meeting some sixteen countries
provided information on their requirements for exter
nal resources in order for themto achieve theirnational
targets within the framework of IDWSSD. The percent
ages of expected external resources to total national
investments ranged from 17.6% in Togo to 100% in
Liberia. The averagefor the regional countries was 75%
of their total national investment requirements in the
sector.

Implementation rates and their
periodic review
As early as 1983, barely three years into the Decade, it
became apparent that despiteall the preparationsat the
national, regional and international levels difficulties
were going to be faced in achieving the planned rates
of implementation. Sector planning, projectpreparation
and appraisal, mobilization of financial resources,
operation and maintenance of existing or newly built
facilities, and the role of rural communities emerged as
someof the more serious issues.

The EGA undertook a study in 1984 to determine the
required implementation rates if the regionalcountries
were to achieve their targets set for the Decade. This
studyalsoinclude, inter alia, the requiredcapitalinvest
ment and the 0 & Mcostsduringthe Decade which were
estimated at US$42.2 billion and US$4.9 billion respec
tively. The total investment requirements of $42.2
billion was made up of $20.7 billion for the rural areas
and $21.5 billion for the urban areas.

From 1984 onward, a number of regional and global
performance evaluation of Decade activities were un
dertaken by such agencies as WHO, ECA, UNESCO, WB,
UNDP and the ADB, among others. For example, WHO
prepared a review as at the end of 1988 with an
estimated expectedcoverage rate as at the end of 1990.
The WHO evaluation indicated that as of 1988, the
percentage of population coverage with water supply
in Africa increased to only 39% from 37% in 1980. By
1990,this was estimated to increaseonly upto 41%. In
the urban sector the coverage increased from 66% in
1980to 77% in 1988. This is estimated to remain at the
same level by the end of 1990 even though some 10
million more people in the urban areas are expectedto
be provided with water supplybefore the end of 1990.
This is because of expected increased migration of
population fromthe rural areas to the urban centres. In
the rural sector, however, the coverage increased from
22% in 1980 to only 26% in 1988 and is expected to
increase by only one percentage point by the end of
1990.

In the sanitation sector, the coverage for the total
African populationincreasedfrom 22% in 1980 to 33%
in 1988 and is expected to rise to 34% by the end of
1990. In the rural sector however sanitation coverage
rather decreasedfrom 20% in 1980to 17% in 1988and
is likely to decrease further to 16% by 1990. In the
urban sector the stanitation coverage rose from 57% in
1980to 79% in 1988and is expectedto increase to 80%
by 1990.

The Economic Commission for Africa in 1989prepared
a comprehensive study on the economic aspects of
drinking water supply and sanitation in Africa with
particular reference to rural areas. This paper provides
inter-alia, a detailed analysis ofperformance evaluation
on the activities of regional member governments
within the framework of lDWSSD. This study also
reflects in detail the variousissuesthat affected the rate
of implementation of Decade activities in variousmem
ber countries.

An analysis of the projected and actual rate of im
plementation wasonly 18% of the projected or required
rate for attainment of the objectives of the Decade. In
the sanitation sector it was only 13% of the projected
rate of implementation. Considering the rural areas
separately, the actual implementation rate in the sanita
tion sectorwas only 6% while in the water sector it was
around 10% of the required rates.

These WHO and ECA studies indicate that if the current
rates of progress are maintained then the combined
urban and rural population coverage in Africa would
remainat the same levelby 1990or even byyear 2000
as it was in 1980.
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Issues and problems that affected the
Decade activities in Africa
There are many issues which were responsible for the
shortfalls in achieving the targets set by the African
countries within the framework of IDWSSD. Problems
of rapid population growth coupled with an overall
decline in economic growth in many developing
countries of the region significantly affected the rate of
implementation of Decade activities. In some cases, the
increase in population nulified the effects of new sec
toral developments. Other problems that retarded the
rate of implementation of Decade activities were weak
ness in linkages of sector plans with overall national
development plans, shortfall in expected inflow of
external resources, lack of adequate absorptive
capabilities of national economies in the beginning of
the Decade in terms of capable and skilled manpower,
internal financial resources, technical and managerial
capabilities,lack of enough bankable projects that could
attract external resources etc.

In addition, several natural and mall-made phenomena
affected the rate of implementation od Decadeactivities
in Africa. For example the great drought of 1980's had
devastating effects on economies of many African
countries which in turn reduced the available internal
resources for investment in all development activities.

The structural adjustment programmes that followed
the general economic decline during the Decade also
had adverse effects on the activities in the water and
sanitation sector, For example because of reduction or
removal of government subsidies, the operation and
maintenance of water and sanitation systems suffered
in many countries resulting in the collapse of many
existing systems.

Conclusions
Despite all the shortfalls in meeting the targets, the
African countries achieved some progress in the sector
during the Decade. By the end of 1988 some 40 and 50
million additional people Were provided with safe and
adequate water and sanitation facilities respectively in
the urban areas alone. In the rural areas, although an
additional 87 million people were supplies with safe
drinking water, ordyone million additional people were
provided with suitable sanitation facilities.

At the current rate of progress it is unlikely that the
Decade targets of 100% population coverage with both
water supply and sanitation facilities would be achieved
even by the year 2000.

In the rural areas the rate of progress in sanitation
coverage can hardly keep up with the increase in
population.

Lack of adequate funds as a result of reduction or
elimination of subsidies because of economic structurai
adjustment programmes has caused collapse of water
and sanitation systems in many African countries. This
put the sustainability of sectoral development in many
countries in question,

Recommendations
It is recommended that the national sector plans be
updated and revised for 1990s and should be closely
linked with the overall national development plans.

Population estimates, their likely increases, their
coverage with safe water and suitable sanitation
facilities should be more precisely establish the absorp
tive capacities of their economies on the basis of both
internal and external investment trends during the
1980s.

Efforts should be made to increase the percentage of
sectoral allocations in the overall national investment
plans during 1990s, The ratio of internal to external
resources be more realistically forecast in tile light of
experience over the last decade.

Increased priorities should be assigned to sectoral ac
tivities in the rural areas in view of the fact that over
seventy percent of total African population still live in
the rural areas.

Sustainability of development should be increased by
introducing such effective measures as increased cost
recovery, user participation in management and in
operation and maintenance of facilities specially in the
rural areas.
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Libya Inaugurates the Great
Man-made River Project

In August 1991, The Socialist People's Libyan Arab
Jamahiriya inaugurated its "Great Man-made River
Project" with great jubilation and enthusiasm, In an
opening ceremony attended by foreign dignytaries in
c1uding a number of Heads of State and other invited
guests the Libyan leader Colonel Muamar Gaddafi
declared that the completion of the first phase of the
gigantic irrigationproject signified Libya's entry into the
twentyfirst centuaryhigh technological era.

With the completion of its first phase, the Project will
bringwater from extra deep wellsin the Saharadesert
in the south to the parched coastal cities some 2000
kilometers to the north. Most of the water will be used

for irrigationschemes along the fertile mediterranean
coast which, it is hoped, will help the country in
achieving self-reliance in meetingits demand for food
stuff. Libyan experts believe that the water table being
tappedin in the southern desert coversan area of over
285,000 square kilometers and reaches to a depth upto
4 kilometers, It is believed that someof thewaters may
be 3;000 to 40000 years old.

EStimated costfor the projectwhen completed mayrun
up USD 2;.0 billion. So far Libya has spent over USD
50 billion.
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The Project involves supplying freshgroundwater from
some 270 deep wells near Tazerbo and Sarir deep in
the Sahara desert to Ajdabiya on the Gulf of Sirt and
from that point northeast to Benghazi and west to Sirt.
Thepipeline system carrying the freshwater is designed
for USe in collecting water from wells near Kurfa and
for transporting it fromthesewell fields to pointsasfar
as Tripoli and Tobruk. Approximately 1,900kilometers
ofprestressed concrete pressurepipes havebeen locally
produced and installed. Two plants manufactured the
pipes in the country using local materials. Experts
estimate that there is a 50 year or moresupply of fresh
water available from the underground aquifer in the
Sahara desert and the total pipeline system is designed
to last at least that long.

One of the biggest Public Works projects in the world
the Great Man-Made River Project includes construction
of more than 1500 kilometers roads alongside the
pipeline trunk, the world's largest and most modern
pipe manufacturing plants to produce the massive 73
ton sections of prestressed concrete pressurepipe with
inside diameter ranging from 1 to 4 meter complete
with self sustaining power, communication and living
accommodation facilities for the 2500workers who will
operate them. There will be a total of 110 buildings
erected for the two pipe production plants. Each plant
will be 2.5kilometers longand one kilometer wide. The
concrete used for the pipe will be made from current

.:
I

and aggregates produced in the Jamahiriya. Two large
aggregate plants will be constructed as part of thts
project. Theconcrete usedfor the pipewillequalto the
amount for a 1500 kilometers of four-lane highway.
Each of the more than 250,000 sections of pipe will be
properly built, transported and installed for service
lasting from5010 100years. It will take five crews more
than four years to install all of the 250,000 pieces of
pipe for the GreatMan-made River Project - at the rate
of one everyfifteen minutes.

International teamwork is major ingredient of this
project- the largest single construction contract ever
awarded according to the Libyan source. The Great
Man-made River Authority of the Socialist People's
libyan Arab Jamahiriya awarded the prime contract to
the South Korean construction firm of Dong All Consor
tium in November 1983. Project management and
preliminary engineering was done by Brown & Root
(Overseas) Ltd. Price Brothers Company of USA was
serving as technical consultant to Dong Ah and provid
ing the technology, machinery and equipment to
manufacture the prestressed concrete pressure pipe.

The secretariat of the Economic Commission for Africa
published in 1991, a full-length technical paper on this
historic project analysing its social and economical
impact on the Libyan people.

Fig. 1. Continental or non-marine deposits in Africa.
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African continental sediments'

by G.A. Kogbe', J Langl, and F. Hendriks'

Introduction
Continental or non-marine deposits covering largeparts
ofAfrica havebeen investigated since the beginning of
the last century. These deposits generally contain few
or no macrofossils and are difficult to correlate on a
continental scale. Despite the enormous difficulties,
some fundamental results were obtained in different
parts of Africa (on a local scale) by previous workers
but further progress wasslow.

It has onlyrecently beenpossible to find the necessary
funding to facilitate more regional detailed surveys of
these extensive continental sequences especially in
western, southern and north-eastern Africa. African and
other international teams of geo-scientists have been
involved during the last ten years

in research projects co-ordinated under the auspices of
the International Geological Correlation Programme
(Projects 127 and 210) and implemented by members
oftheWorking Group onAfrican Continental Sediments
(WOGACS) initiated by the Geological Society of Africa
in 1982. (See Fig. 1, p. 9)

The effort of the working group has culminated in the
production of manuscripts for two reference volumes
on African continental sediments.

Distribution
Over 600 million years ago, at the end of the
Precambrian era, Africa waslocated at the centreof the
super-eontinent known as Gondwana.

Subsequently, sediments of marine and of terrestrial
origin were deposited in inland and coastal basins or
depressions reflecting regional subsidence. The forma
tion of these generally shallow depressions has been
closely related to major movements along reactivated
ancient deep-seated zones of weakness, such as faults.

About 600million yearsago these basins wereuplifted
and transformed into highlands that later experienced
erosion. Coarse debris resulting from the eroslonal
processes filled up intermountainous basins as well as

narrow troughs. Thethickness of these partially folded
veryancient marine molasse-type sediments varies from
a few metres to 7,000 metres. Contemporaneously,
continental strata attaining a maximum thickness of
1,000 metres accumulated in stable regions adjacent to
the above centresof deposition.

Atthe same time as a Mediterranean (Tethyan) Seawas
being developed (about600 million years ago), a grow
ingindividualization ofsedimentary basins affected the
marginal areas of northern Africa. The depressions in
Morocco were initially filled up with coarse-grained
deposits of non-marine origin alternating with sedi
ments of volcanic origin. They wereoverlain bymarine
carbonate rocks with occasional primitive fossil
remains. They attained local thickness of up to 3,000
metres.

Due to the increasing occurrence of sandy and pebbly
material, the sedimentary " sequence of Morocco be
came progressively finerfrom about600 to 530million
years ago, thus indicating a gradual lowering of the sea
level. During this period in southern, western (Niger)
and north-eastern (Egypt, Libya, Chad) Africa, deposits
of continental and marine were also accumulated.

These rather ancient sediments ofbetween 530 and 230
million years(Ordovician to Carboniferous) attained to
a maximum thickness of several thousand of metres, in
different parts of northern and southern Africa. They
were subsequently affected by a world-wide orogenic
event known as the Hercynian Orogeny which ter
minated this first phase of sediment development. The
deposits wereuplifted, folded, andsubsequently eroded
in places.

The sedimentary history of Africa has been charac
terized by the subsidence of several extensive deposi
tion centres which were mostly located within the
continent. The prominent ones in west central Africa
are theTaoudeni Basin, the Iullemmeden Basin and the
Chad Basin. In central and southern Africa the Congo
Basin, the Okavango Basin and the Kalahari Basin are
themostimportant. Coastal or peri-eratonic depressions
occur in north-eastern, western aswell aseasternAfrica.

I Reproduced from theUNESCO Journal on Nature and Resources, Special Issue 1989.
2 Editor-in-Chief of the Journal ofAfrican Earth Sciences, Paris, France.
3 Centre des sciences de la terre oftheCentre national de recherche scientiflque, Dijon, France.
4 Technische Universitiit, Berlin Institut fOr Geologie und Paleonthologie, Berlin, Germany.
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The sedimentary basins of central and southern Africa
were exclusively filled up by continental deposits
known as the Karroo Super Group, 230 to 140million
years ago. These strata which have a maximum thick
nessof8,000metres(Cape Mountains of South Africa),
are subdivided stratigraphically by the use of the floral
remains and the reptilian fauna occasionally occurring
within the deposits.

The Karroo SuperGroup hasbeen subdivided into four
groups of which the oldest Is the Dwyka Group. It
consists predominantly of tillitic conglomerates of gla
cial origin (Angola, Gabon, Mozambique, Namibia,
South AfrIca, Zaire). These sediments indicate a glacia
tion of Late Carboniferous age (260-240 million years).

Locally, theoftenvery coarse-grained deposits alternate
withfine-grained non-consolidated deposits suggesting
the existence of swampy environment (Zambia). Sedi
ments of glacial origin are alsoknown from other parts
of Africa.

The Dwyka deposits are overlain by the coal-bearing
Ecca Group, about230·220 million yearsold. They show
abundant physical changes. The Ecca is in turn overlain
by the Beaufort Group withinwhich the oldestred beds
of the Karroo Super Group appear. The frequency of
these red bedsgrows withinthe overlying lithologically
heterogenous Stromberg Group of 220 to 160 million
years old. The topmost Drakensberg Group, which is
about 160-140 million years old, consists of igneous
rocks withsome intercalated sediments inits lowerpart.

Whereas the deposits of the Karroo Super Group are
excellent exposed in southernAfrica due to absence of
younger sediments, towards the north in the Kalahari
Basin, the Okavango Basin and the Zaire Basin, theyare
increasingly covered by a much younger post-Karroo
stratigraphics sequence of Jurassic to Quaternary age.
These sediments in the Kalahari Basin are made up of
claystones and sandstones withcalcareous andsiliceous
duricrusts which can be correlated with the Tertiary
deposits of the Continental Terminal of western and
northern Africa.

In the latter areas major continental sedimentary suc
cessions occur. Onecomprises the deposits of the Con
tinentallntercalaire (about 270-80 million years. They
cap marine sediments which accumulated during the
Early Carboniferous. The folded continental Post Tas
silian red beds, which are of Late Carboniferous to
Permian age, are usually considered as part of the
Continental Intercalaire which is overlain by marine
Cretaceous to Eariy Tertiary deposits. These in turn are
capped by the terrestrial strata of the Continental
Terminal underlying sediments of Quaternary age.

Deposits which are comparable to the Continental Post
Tassilian and the Continental Intercalaire and that can
be correlated with the Karroo Super Group, are also

developed in eastern AfrIca. Their accumulation coin
cides with the formation of the continental rift at the
endof the Carboniferous (about240million yearsago).
The basalpart of this sedimentary sequence in Eastern
Africa is Late Carboniferous to Permian age in Kenya
(250-240 million years) where it is faulted against the
crystalline basement complex. On top of Karrootype
sedimentary succession Cretaceous toTertiary deposits
appear.

Continental sediments occur extensively in parts of
north-eastern Africa where they overlie igneous and
metamorphic basement rocks. They also occur in the
coastal and inlandbasins of Libya (Kufrah and Murzuk
basins) andin northern Sudan. Glacial sediments which
are contemporaneous with the Dwyka Group of
southernAfrica also occasionally occur in the Sudan.

Tectonic movements that were connected with the
opening of the Gulf of Suez-Red Searift became impor
tant from about 60 million years ago during the Early
Tertiary (Late Eocene). Coinciding withthisevent,Egypt
and Sudan were gradually uplifted, which induced a
retreat of the sea. Subsequently, marine sedimentation
gradually attenuated. Comparable to other parts of the
African continent, Late Tertiary and Quaternary ac
cumulation in thisregion wascontrolled bycontinental
processes documenting a continuous change from
humid to arid climatic conditions.

Nature of the sediments
Most of the continental deposits in Africa are charac
terized by reddish to brownish colours. They indicate
intense climatically controlled oxidational processes.
These continental sediments are generally poor in
faunal and floral fossil remains, such as leaf imprints,
pollens, spores and wood fragments or invertebrates
and vertebrates. The occurrence of some fossils, how
ever, is one of the main requirements for a precise
datationof the deposits as well as fora comprehensive
basin analysis.

In contrast to previous studies, recent research
provided proofof the occurrence of fossil-bearing mar
ginal to open marine sedimentary successions within
the deposits of the Nubia sandstone of north-eastern
Africa as well as of t"o Continental Intercalaire and
Continental Terminal of northwestern and western
Africa, which were considered to be entirely of ter
restrialorigin so far. Themarine fossil remains allowed
a more, precise dating and contributed to a better
understanding of the evolution of sedimentary basins
in time and space.

The deposits of continental origin accumulated mainly
within fluvial dominated environments. They originate
from stream channels and flood plains, The spectrum
of river types which developed since the PreCambrian,
in general comprises braided, low sinuosity or high
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sinuosity and relatively straight rivers. These systems,
the drainage pattern of which was partially controlled
by synsedimentary tectonism, formed extensive, oc
casionally densely vegetated alluvial plains.

Towards the erosional uplands bounding on thebasins,
the fluvial deposits may grade into alluvial-fan sedi
ments. Under humid climatic conditions lakes of dif
ferent sizes developed in the continental basins. These
were filled up with lacustrine deposits, with some
deltaic strata. They accumulated from rivers flowing
into the limnic environments. In semi-arid and arid
climates sedimentation has been partially affected by
evaporation. Due to aeolian processes in these often
non-vegetation areas, local dune belts and sheet sands
existed.

Whereas the terrestrial deposits originate from inland
depressions without marine influence or reflect regres
sionswithininland andcoastal basins, the marine strata
are attributed to marine incursions or transgressive
events which were controlled by global sea-level chan
ges andsynsedlmen tary movements. The fossil-bearing
open marinedeposits are of special interestfor precise
datation by the help of trace fossils (Palaeozonic),
ammonites or faraminifera (Mesozoic) and gastropods,
pelecypods, sea urchins or vertebrate remains
(Cenozonic),

As a reflection of the different agents which controlled
marginal marine sedimentation, the deposits within the
coastal environments are rather diverse. They include
mixed fluvial, marine andaeolian accumulated deposits.
The sediments from deltaic or estuarine environments
in the coastal basins indicate a constant inflow of
fresh-water transported detritus intothesea. The deltaic
stratigraphic sequences within some Mrican continental
basins are formations which are very important for
prospection of hydrocarbon reservoirs.

The aeolian sediments reflect warm and arid to semi
arid conditions. Also other deposits are of importance
for the reconstruction of the climatic evolution.
Lacustrine gypsum, halite and silcrete beds, as well as
the limnic neoformed clay minerals playgorskite and
sepiolite, document hot and dry climates with high
evaporation rates. Under similar conditions the latter
minerals are additionally pre-cipitated into soils and
calcretes from solutions with a high concentration of
silica magnesium.

Increasing humidity is reflected by the occurrence of
coal-bearing sediments, palaeosols, root-casts and root
Jet bedswithin the continental stratigraphic sequences
of African basins. Iron-enriched laterites and the mag
nesium-dominated bauxites are indicative of warm and
humid tropical climates. Palaeo-ecological studies of
fossil plant remains (leafimprints, pollens, spores and
wood fragments) andoffaunalfossil remains contribute
to the differentiation of palaeoclimatic conditions.

Methods of study
In order to investigate adequately continental sedi
ments, it is important to apply a multidisciplinary
approach. This is due to the very complex nature of
these non-marine bedswhich are usually poorin fossils
generally oxidized when exposed to the surface. A
combination of geochemical, geophysical and palaeon
tological methods are necessary. The Working Group on
African Continental Sediments is made upof specialists
in the above disciplines.

Socio-economic importance
Coal and hydrocarbon-bearing deposits, ground-water
aquifers, as well as the industrial minerals within the
African continental sediments are of great importance.
These resources comprise thebasic rawmaterials neces
saryforsocio-economic development. African countries
could become increasingly independent, with regardto
their energy requirements, if research on coal and
lignite deposits associated with nonmarine sedimenta
tion can be intensified.

Indensely populated areasofMrica, the supply of fresh
water for domestic and industrial use as well as for
irrigation has to be supplemented or guaranteed from
ground-water reservoirs occurring within continental
deposits inthe coastal and inlandbasins. It is absolutely
important tomonitorthe usage ofground-water resour
ces as some of them contain fossil water which is
non-renewable. The quality of the water must also be
regularly controlled due to the possible adverse effects
of pollution from surface sources.

The industrial minerals like clays, barytes, diatomites,
glass sands, lateritic ironstones, etc., veryimportant as
raw materials for the manufacture of basic manufac
tured products thatare often imported at greatcost. The
development of industrial mineral resources in Africa
will definitely facilitate the improvement of urban and
ruralsocial developmen t.
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Safe Drinking Water for the Rural
Areas - Some Relevant Issues5

Need for Project
Notwithstanding the concerted efforts during 1981-90
which was proclaimed as the 'International Drinking
Water Supply and Sanitation Decade' by the United
Nations as a consequence to which it was possible to
provide safedrinking watersupply to some 700million
new users, over 50 million children die every year in
the developing countries of theworld because ofa lack
of a safe drinking water-supply. Eighty percent of the
diseases in thesecountries are warer-borne. Since this
problem is relatively more acute in the rural areas of
these countries where over 70 percent of the total
population is concentrated, ther is not only dire need
but moral obligation to ensure that these areas are
supplied with safe potable water for meeting their
requirements for drinking, cooking, bathing, washing,
livestock, sanitation etc. I tis therefore desirable that
suitable projects are undertaken to ensure safe water
supply in the ruralareasas a part of theeffortforrural
development.

Involvement of Women in the Project
In rural areas, women who constitute a significant
proportion of economically active population have to
spend long hours every day to haul water over long
distances which reflects upon theirhealth, energy and
consequently on theirproductiVity. The involvement of
rural women, who are the primary users of water, in
the project on rural watersupply right from the begin
ning in planning, location, financing, design, useoflow
cost appropriate technology, maintainance, implemen
tation and management for supply of safewaterin the
village itself could be an effective entry point for
development of rural women, as the time and efforts
thus saved could be redirected to productive actiVities
and for improVing their health and as a consequence
efficiency will beenhanced. This highlights the needfor
involvement oftheruralwomen in taking keydecisions
at all stages of anyproject for ruralwatersupply.

Project Design
The project design should incorporate thecost estimates
and means of financing the project with a view to
determining theoptimum size ofthe project suitable for
a particular Village or a group of villages. To minimize

the cost, both construction as well as maintenance, it
may be desirable to standardise the project design
including the equipment, material andsparepartsused
for the rural watersupply system. Failure to provide for
maintenance of the project on a continuing basis may
result in gradual breakdown of facilities and their
eventual abandonment. Therefore, from theverybegin
ning maintenance of theproject hasto be though ofand
provided for. Though, it may not be economical~y

feasible to proVide for maintenance and major repair
services foreach village separately, these facilities could
be provided for a group ofVillages to make the proie~t

financially Viable. Simultaneously, arrangements WIll
need to be tied up for regular supply of spares and
repairof the system in the case of breakdown.

Strategy for Implementation of
Project
The strategy for implementation ofsafe drinking water
supply in the rural areas may encompass identification
of the billage(s) where the project is to be set up;
selection ofsuitable source of water supply whether it
will be through draw-well or tubeweII or pipe water
supply system; location consistent with women's
preferences and needs where the system is to be
installed; selection of appropriate lowcost technology
and related technical aspects e.g. construction of ce
mented/

concrete raised platform anddrainage facilities todrain
away the waste water; training and orientation of rural
women as billage animators; contract-drive members,
handpump mechanics, managers of water supplu and
water points; identification of voluntary/Non
Governmental Organizations(NGOs) to be associated
with the implementation of the project etc. Besides,
women organisations at national level could supple
ment these efforts by way of providing assistance in
recruiting women managers, engineers and teachers for
training of women as pump mechanics, organizing
training workshops, raising funds, providing technical
back up and information material as well as arranging
for increased government commitment to rural water
supply programmes.

5 Contributed by Sharwan Kumar, Deputy Director Afro-Asian Rural Reconstruction Organization, New Delhi, India
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Implementation Arragements
Project on rural water supply maybe implemented in
the selected village(s) by the country government with
the assistance of local Voluntary/Non Governmental
Organizations (NGOs) of Women. Coordination of
various organizations involved in the project namely,
the administration at the national, regional, State and
village level on the one hand and at the NGO of the
Women on the other who will be responsible for
planning, location, choice of technology, operation,
execution and management of the project is of vital
importance. Itwill bedesirable to demarcate therespon
sibility of each of these agencies for successful im
plementation of the project and its running on a
continuing basis. Training of womeu involved in plan
ning and implementation of the project should also
form an important component of the project. For this,
short term training courses should be organised for
participants from a group of villages which could be
attended by women representing NGOs from each of
the village where the project is to be set up.

Cost/Financing of Projects
In areas where water has been traditionally regarded
as free, the cost sharing will need to be treated with
particular sensitivity. The costof the rural watersupply
projects, as for most of the other projects, comprises
capital cost and maintenance cost. The capital cost of
project will varyfrom country to country ande~en from
village to village in the same country depending upon
the depth of the bore-hole at which water is available
as also the technology deployed and the cost of equip
ment used. Though, it maynot be feasible to subsidise
this sector fully because of resources constraints of the
country governments, financing capital costmay I~gely

bethe responsibility of the country governments either

through their own resources or with support from
external donor agencies.

It may not be out of place to mention that Afro-Asfan
Rural Reconstruction Organization (AARRO) encourages
its member countries to initiate projects on supply of
safedrinking water in which rural women are actively
involved at all stages i.e. formulation, planning and
execution andmaintenance. AARRO provides assistance
to its member countries for such projects up to 50
percent of the total cost of the project up to the stage
of construction subject to a maximum of US$20,000.
However there has to be a financial commitment or
stake of the country government in such projects. The
project proposals are required to be forwarded through
the focal ministry of the country government and the
financial stake of the country government has to be
clearly indicated.

The beneficiaries also could contribute partially in some
of the projects. Forexample, the construction ofsimple
distribution system and tanks could be done by users
where villagers could provide land, unskilled labour
and local materials like sand, granules, stones, bricks,
squat plates etc. These put together may constitute
about 15 to 20 percent of the total costof the system.
Besides, the beneficiaries should progressively assume
most or all of the recurring cost of operation and
maintenance.

The involvement of rural women in the project from
the initial stages will give thema feeling that the project
is meant for their welfare and therefore, may induce
them topaynotonlyforthe maintenance andoperation
of the system but for contributing towards part of the
capital costof the project as well.
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Water Resources Development in
Africa: Issues and Strategies for
Action in the 1990s

Introduction
Africa is a region with complex patterns and striking
paradoxes of climate, physiography, economy, social,
cultural and political features. The countries of the
region are at different levels of development. Given
such creumstances, it would neither be possible nor
desirable toencompass thenational waterdevelopment
strategy in any single comprehensive model. What is
obviously needed are newapproaches andstrategies to
guide the future courses of actions in this sectoral
development.

Key issues
Increasing population continues to set a heavy demand
onlandandothernatural resources andinduce conflict
ing and competing use on water because of changing
needs. So alsohas the environmental degradation con
tinued its impact on sustainable socio-economic
development as illustrated by the Kampala Declaration
ofJune1989, following theAfrican Regional Conference
on Environment and Sustainable Development. A key
issue to halt and reverse the environmental degrada
tion, is themanagement ofnatural resources at the local
level bymaintaining linkages and interactions between
the various actors. The fundamental philosophy
upholds that the planet's resources are finite and the
technological tools toexploit these resources arelimited
atanyparticular time. Therefore, basically theemphasis
is on the management of land and water as finite
resources and on the coordination and integration of
water, land-use, and population policies for sustainable
development.

Water activities are often split between a number of
ministries. This fragmentation ofresponsibilities among
sectoral ministries and administrative agencies have
hindered co-ordnation and impeded the attempts to
integrate water management activities.

The question of maintaining equilibrium on the extent
of centralization or decentralization of responsibilities
being left for local and national adaption, there bas
been a generally successful trend towards designation
of some national focal point, or centre with respon
sibility forthemanagement ofwaterresources. Anotber
useful instrument to assist in the implementation of

multi-sectoral programmes which many countries are
adopting as the basic planning unit is the hydrological
geographical unitsor the riverbasinunits.

Water use efficiency is a subject of concern to a large
majority ofcountries and relates to allsectors, as it sets
excessive demand on the resource itself and implies
increased investment in infrastructures and operational
costs. This has been observed in the occurrence of
excessive linkages reported in the distribution systems
ofmany countries in Africa. The problem isofparticular
significance in agriculture and more so in irrigation
whicb has a heavy demand for water. For many
countries inAfrica where irrigation is increasingly gain
ing prominence, the overall rational useof wateriskey
to development. Demand management particularly in
North African countries (where irrigation is relatively
developed) even if it gives only marginal savings of
water could have profound benefits, in the large
volumes it releases andin avoiding costs forexploration
and development of additional sources.

Recently, more andmorecountries inAfrica are embark
ing upon irrigated agriculture. There are alsocountries
in North Africa which have longer history of irrigation
and had experienced salinalion which damages soil
property. This latter group ofcountries need to provide
in their national strategy a component to combat the
threat and to bring about sustainability and increase
production potentials. For those countries newly em
barking on irrigated agriculture, the Incorporation of
drainage facilities will be a cost-effective investment.
Where appropriate, irrigation development and expan
sion should takeinto consideration the possibilities of
adopting necessary design and operation factors to
incorporate marginal quality of water from effluent or
brackish sources into existing and future schemes.

Water is a commodity to be paid for. The cost of
providing water services to various user sectors must
be melby thebeneficiaries or by thecommunity - and
usually by a mix of the two. In applying the principle
of cost recovery or a degree of financial autonomy in a
scheme, two important points need consideration. The
first is the guaranteeing of reliability of the supply
system for users to accept the principle and secondly
the ability to adjust charges to meet the costs of supply.
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Problems
Africa most recently suffered from the Great Droughts
of 1981 - 1984. Currently the speculations are that the
downward trend in rainfall may continue and set in
train the process of accelerated desertification and
drought at the same time increasing the frequency of
its occurrences. The concept of "drought proofing",
reflecting concern over possible climatic changes, is
becoming an integral part of planning with increased
waterconservation measures and crop diversification.

There has been a growing concern in many countries
ofMrica forthe control andmitigation offlood damages
and associated disasters. Whereas the causes of flood
maybe varied, there are strong linkages between land
management in upper catchments, land-use policies in
flood-prone areas, the costs of flood damages andof its
prevention. This obviously places the subject within
many national water strategies.

Closely linked to theeconomic difficulties which several
countries in Mrica are going through is a common
problem ofmaintaining watersystems in a state, match
ingdesign criteria andmeeting operational andefficien
cyrequirement. This applies to allsectors. Emphasis on
rehabilitation of inefficient systems, reduction in
wastage andunaccounted forwater, recycling andreuse
of waste water, and improved operation and main
tenance can be more cost-effective approaches than
investment in new services.

The provision and expansion ofdomestic andmunicipal
water supplies, together with hygiene education is
considered to be one of the contributors to the social
well being of a community. To be fruitful, this should
be accompanied and matched by complementary ser
vices foreffluent treatment and disposal particularly in
the urban centres in Mrica where the problem is
worsening. It has been noted that the overwhelming
routine and continuing discharge of industrial wastes
without treatment, and the entry of fertilizers and
pesticides intosurface andground-water areexpanding
andintensifying theproblem ofdegraded waterquality.
The efforts to monitor theSituation have been minimal
andeventhe measurement ofquantitative hydrological
factors are inadequate. On the other hand, the health
of the people, and the health of the water bodies is
being jeopardized demanding a major strategy that
deals with the provision of sanitation and waste dis
posal andfor measuring and monitoring the hydrologi
cal status and quality aspects of rivers, lakes and
ground-water.

With the institutional and administrative changes that
havebeenIntroduced to keep pace withwatermanage
ment, all countries are discovering the need to adapt
their legislation to match more dynamic and more
demanding circumstances. Inadequate legislation has
often beena serious impediment to waterdevelopment

or itsoptimal use. Ofequal importance to the formula
tion of enabling legislation is the need to establish
mechanisms to enforce its provisions.

The dearth ofadequate human resources, withtraining,
skills and experience in the Scientific, technical,
managerial and administrative functions required for
the development and management of water resources
constitutes a crucial constraint in thestrategy proposals
in almost all the countries in the African region. Since
the Global Water Conference in 1977, attention has
beengiven tothe development ofhuman resources and
experience shows that the efforts must continue. It is
worth noting that a promising trend is being developed
in some countries towards a morepositive involvement
of local communities in the conservation and manage
ment of their natural resources and the environment.
This mobilization of popular participation, with able
organizers and appropriate information support, may
offera greatopportunity for sustainable development
and management of resources. Anational campaign to
stimulate such action could give a strongimpetus tothe
implementation of the strategy at the country level.

The Global Water Conference represented a unique
assembly of knowledge and experience in all water
related fields, It provided a frame of reference which is
still valid from which, the following are identified as
priority areas for action within the individual national
waterstrategy for the I990s.

Action at national level
The weaknesses in the linkages between water sector
planning and national planning at the macro-level and
project planning at the micro-level persists. The Struc
tural Adjustment Programme (SAP) which most
countries in the region are implementing is putting
pressure on them to appropriately relate the water
plans with National Development Plans inview ofSAP's
requirement to balance the internal and external ac
counts. The essence of planning should be the integra
tion of plans and programmes in overall water
resources management within the framework ofnation
al socio-economic objectives. This is to be accompanied
by theestablishment ofinstitutional andorganizational
arrangements, including appropriate forms of national
water resources centres to facilitate such integration.

The meteorological and hydrological services have run
down badly in the past ten years for various reasons
particularly for lack of adequate funding. They are in
urgentneed for rehabilitation and expansion. The UN·
ESCO/WMO National Evaluation of Water Resources
Assessment activities and the UNDP(World Bank sub
saharan Africa Hydrological Assessment identify actions
that should betakenin eachcountry. The improvement
or, where necessary, the introduction of systematic
measurement and monitoring of water quantity and
quality, in both surface and groundwater sources is
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essential in the light of concerns regarding global
atmospheric warming, andthe increasing deman on the
resource.

As a result of the debt burden and the economic
difficulties of the African countries, investment funds
for water projects have diminished. Operation and
maintenance funds have either been curtailed or
removed under the Structural Adjustment Programme.
The flow ofexternal investment funds have been slow
ingdown since 1983 partly as a resultofthe difficulties
of meeting debt-service obligations. The problems call
for

(a) The development and introduction of practical
measures towards scheme autonmy and cost
recovery in conjunction with greater efficiency
andreliability ofwatersupply to thevarious users;

(b) Increased attention and investment in measures
to improve water use efficiency and to reduce
wastage, damage to natural resources, and the
rehabilitation of infrastructures.

During the drought many countries lived through a
cycle ofausterity or contingency plans to the detriment
ofnormal programmed work. The establishment of the
Emergency Relief Organizations on a more permanent
basis would curbthe problem ofdiverting resources to
meet crisis conditions and would enable to act in all
kinds ofdisasters like floods, droughts andearthquakes,
etc.

Astrong emphasis lies in overall planning for drought
conditions and water conservation in water scarce
areas, and for the mitigation of flood damages.

Tbe fluctuation infood and agricultural production due
to meteorological variations persists. The most effective
remedial measure aimed at contributing to stabilize
production is the Early Warning System which is being
installed in many countries. The present distribution
and contribution of irrigation to food and agricultural
production has not changed, as the region is still a net
importer ofcereals, the One crop to which 53 per cent
of thelandunderirrigation isdevoted. Current funding
is going into rehabilitation and expansion of existing
schemes. At the sanle time the economic viability of
modern irrigation schemes is constrained byhigh costs
of construction, operation and maintenance, and by
poor production performance leading to low overall
benefit ofirrigation projects. Therefore a critical review
is needed of the role irrigation should play in the
national strategies for food and agricultural production
having regard toclimate, land, waterandhuman resour
ces.

Urgent action needs to be taken to provide adequate
waste water treatment, disposal and reuse, to comple
mentthe expansion ofwater supply systems.

Redesign of legislations, and mechanisms for their
effective implementation are invaluable to meetpresent
and future watermanagement needs,

The shareofeducation in the national recurrent budget
has been falling since 1981. The regional average fell
from 20 per cent in 1981 to 9.9 per cent in 1988.
Subsequently the annual rate of growth of enrolment
in theprimary, secondary and tertiary levels have fallen
overthe 198()'1987 period ascompared withtheperiod
197().1980. The eurrenttrends show that there is need
for training in planning, project identification and
preparation, project implementation, project monitor
ing and evaluation. A cost-effective way to train tech
nicians on a continuous basis will be to set up training
schools for technicians for the various subsectors of
water resources development and management.

The resources to theministries ofcommunities develop
ment, health and education need to be increased to
enable them to Intesify either mass

education campaigns at the local levelland thereby
secure the participation of local comunities in the
management and conservation ofwater resources, and
to increase the awareness of the value of wateramong
production sector users.

International support
The international community hasbeenfollowing closely
andsupporting activities geared to the useanddevelop
mentof waterresources in Africa.

As regards community water supply, the International
Drinking Water Supply andSanitation Decade (lDWSSD)
1981-1990, has evolved a network ofExternal Support
Agencies (ESAs) with a Collaborative Council for the
purpose ofstimulating action in the sector. The Council
brings together multilateral and bilateral agencies,
banks, non-governmental organizations (NGOs) and
members from developing countries. Ofthe water use
sectors those for industrial andenergy purposes are the
ones that most attract necessary external support for
their water developments from commercially-backed
sources. Other development aspects like drinking water
and agriculture are generally subordinated to the user
sectors. Avery vital area in Africa where assistance is
most needed isthedomain ofagriculture. For thissector
an International Action Programme on Waler and Sus
tainable Agricultural Development (IAP-WASAD), which
proposes similar collaborative arrangements like that
for drinking water, has been formulated by FAO, in
co-operation with other organizations of the United
Nations system, as a strategy for the implementation of
the Mar delPlata Action Plan (MPAP) during the 1990s
and beyond. These initiatives are in keeping with the
growing concern of thepoorperformance ofthe agricul
turesector during the lastoneand a halfdecades which
didnot measure upto expectations such that it required
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massive collaborative efforts to assist the developing
countries.

The less than expected support by the national and
international community towards the management of
waterresources and the inadequate efforts towards the
technical and managerial capacity-building for the
development andconservation ofwaterresources could
partly explain the reasons for limited achievement in
the realization of the MPAP, especially of its long-term
objectives. In terms of thestrategy, thedefinition of"the
allocation ofresources in pursuit ofan objective" which
has notbeenresponded to in the past, now needs to be
translated intoaction so thatthe"strategy for the 1990"
may be put into effect.

The establishment of a collaborative mechanism to
maintain close linkages by means of strengthening the

capacity for the management of water resources
through the national co-ordinating bodies (National
Water Resources Centres) and the corresponding
regional and global arrangements and programmes in
support of theseefforts is central.

Within the United Nations system theco-ordinatton and
co-operation being maintained by the Ace Inter
secretariat Group for Water Resources will continue. In
particualr, interagency efforts will be concentrated on
agreed action programmes concerning water for sus
tainable agricultural development, water resources as
sessment, waterquality, human resources development,
and water resources management, based on the out
come of the recent regional assessments studies carried
outforthe formulation of the proposed stragety for the
1990s.

SOME WATER FACTS

• More thanone billion people in developing countries (excluding China) arewithout safe andadequate
water supply and almost twice that number are without propersanitation.

• Astudy conducted at day-care centres in the United States found that a handwashing regimen reduced
the incidence of diarrhoea by 48 percent.

• Less than one thirdof the totalpopulation inAfrican developing countries haveaccess to safedrinking
waterand less than 20% have satisfactory sanitation facilities.

• The amount ofwaterusedbywomen in developing countries is less than ten lttres per capita/per day
- which is one tenth of what each woman uses each day to flush toilets in the developed world".

• Ahuman being needs at leasttwo Iitres of fresh watera day for survival, 40-50 litres are required for
personal and domestic hygiene.

• Provision ofdomestic piped water supplies can save women in some African countries four tosixhours
a day in lost time to procure safe water.

• Although water-borne infections spread through unsafe drinking water, there may be other common
routes forthewater bornegerms tospread i.e. hands, clothes, food, andothereatables. When organisms
from faeces reach the human body by mouth, it is called faecal-oral transmission.

• Regular washing of clothes, skin and hands especially after using the toilet facilities and/or handling
children's excreta caneliminate the risk of faecal contamination of food, waterand clothing which in
turn reduce the causes of illness in the family and thus increase family monetary savings in terms of
not having to pay doctor's fees and/or buy medicine.

• Use of soapwhenwashing handsis an important aid to good health.

• There are some 875 million cases of diarrhoeal diseases a year, mostly in the developing world, 4.6
million end in death, mostly children.
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International Conference on Water
and the Environment

Almost fifteen years after the first ever Global Water
Conference held in 1977 at Mar Del Plata, Argentina,
The United Nations is going to organize anInternational
Conference on Water and the Environment (ICWE) at
Dublin,lrland from 26 to 31 January 1992. The con
ference isbeingorganized under the supervision of the
Inter-secrerariat Group for Water (ISGW) of the United
Nations Administrative Committee for Coordination
(UNACC). Ali agencies represented at the ISGW are
members of the Organizing Committee although the
World Metorological Organization (WMO) will manage
thedetails ofallorganizational matters on behalf of the
ISGW. The Government of Ireland has graciously of
ferred to be the official host for the conference. All
United Nations member States should have by now
received invitations from WMO onbehalf oftheOrganiz
ing Committee to send representative(s) to the con
ference.

At least one participant from upto 80 developing
country member States will be funded either from the
trust fund or by other funding agencies and bilateral
donor.

The main objectives of the conference has been iden
tified as follows.

I. To assess the current status of the world's fresh
water resources in relation to presentand future
waterdemands and to identify priority issues for
the 1990s and beyond;

2. To develope coordinated, intersectoral ap
proaches towards managing these resources by
strengthening thelinkages between various water
progranlmes;

3. To formulate environmentally-sustainable
strategies and action programmes for the 1990s
andbeyond to bepresented to theUnited Nations
Conference on Environment and Development in
Brazil inJune 1992.

4. To bring the above issues, strategies and actions
to the attention of governments as a basis for
national programmes and to increase awareness
of the environmental consequences and develop
mental opportunities in improving the manage
mentof waterresources.

The lCWE will address the critical freshwater issues the
world cmmunity islikely toface in the 1990s as well as
in the 21stCentury. Building on theMar delPlataAction
Plan for Water the ICWE will be pivotal in focussing
world attention on the critical waterissues in the 1990s
as well into the 21 st Century. National perspectives,
concerns and issues raised by the NGDs and IGOs and
other UN agencies will be incorporated into the
deliberations at ICWE.

It is expected that the outcome of discussions of these
issues will feed into the deliberations of the UN spon
sored Earth Summit that will be held at Rio de janiero,
Brazil in June 1992. it is hoped that the Brazil Earth
Summit on Environment and Development will agree
on a course ofactions in these areas for thetwenty first
century which has been dubbed as Agenda 21. There
fore the Dublin Conference on Water and the Environ
ment is expected to highlight the water issues in the
Agenda 21.

The major documented outputfrom ICWE will be:

1. Apublished volume containing the invited papers
delivered to the firstPlenary Session.

2. A published report on IC'ii'E containing the con
clusions and recommendations of the Working
Group sessions.

3. A"Dublin Statement" as a summary document of
the conference which will bepresented to UNCED.

The programme areas in fresh water sector to he
covered at the ICWE includes the following (1) In
tegrated water resources development and manage
ment, (2)Water resources assessment, (3)Protection of
waterresources, waterquality and aquatic ecosystems,
(4)Drinking watersupply and sanitation, (6) Water for
sustainable food production andrural development and
(7) Impacts of climate change on water resources. The
conference will also identify appropriate mechanisms
for implementing and coordinating action programmes
as well as options for improved coordination and
cooperation on water management at local, national,
regional andgloballeveJs.
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Climate Change: Global Warning and
the Associated Consequences6

Introduction
Thepurposes of thispaper is to bringawareness on the
currentissue ofGlobal Climate Change basedonvarious
published papers.

It is quite appropriate and relevant to introduce the
"Declaration of the Hague" which was released on 10
March 1989.

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 exist
ence and scope of considerable dangers linked in par
ticular to the warming of the atmosphere and to the
deterioration of the ozone layer. The latter has already
led to action, under the 1985 Vienna Convention for
the Protection ofthe Ozone layer and the 1987 Montreal
Protocol. The former is being addressed by the Inter
governmental Panel on Climatic Change established by
UNEP and WMO. In addition, the UN General Assembly
adopted Resolution 43/53 on the Protection of the
Global Climate in 1988, recognizing climate change as
a common concern of mankind.

According to present scientific knowledge, the conse
quences of these phenomena may well jeopardize
ecological systems as well as the most vital interest of
mankind at large.

Because the problem is planet-wide in scope, solutions
can only be devised on a global level. Because of the
nature of dangers involved, remedies to be sought
involve not only the fundamental duty to preserve the
ecosystem, butalsothe rightto live in dignity ina viable
global environment, and the consequent duty of the
community of nations vis-a-vis present and future
generations to do all that can be done to preserve the
quality of the atmosphere.

Therefore, faced with a problem the solution to which
hasthreesalientfeatures, namely that it isvital, urgent,
and global, we are in a situation that calls not onlyfor
implementation ofexisting principles but also fora new
approach through the development of new principles

of international law including new and more effective
decision-making and enforcement mechanisms.

What is needed here are regulatory, supportive and
adjustment measures that take into account the par
ticipation and potential contribution ofcountries which
have reached different levels of development. Most of
the emissions that affect the atmosphere at present
originate in the industrialized countries. And it is in
these same countries that the room for change is
greatest, and these countries are also thosewhich have
the greatest resources to deal with this problem effec
tively.

The international community and especially the in
dustrialized countries need to assist developing
countries which will be very negatively affected by
changes in the atmosphere although the responsibility
of many of them for the process may onlybe marginal
today.

Financial institutions and development agencies, be
they international or domestic, must coordinate their
activities in order to promote sustainable development.

Possible Scenarios for Climate Change
Several investigations (Elson, 1987; Smith, 1983; UNEP
1987 and WMO, 1988) have revealed that the primary
causes ofclimate change are human activities asa result
of extensive use of fossil fuel, deforestation and inten
sive cultivation; which have greatly contribute to 25%
increase of C02 since industrialization began. Other
tracegases have also increased significantly.

Although CO, naturally exists in the atmosphere and
plays essential role in all living organisms, man's ac
tivities aggravate the evaluation of its concentration
(UNEP-No.I,1987; Elson, 1987, 1987; Houghton, 1987).

Observational evidence at Manaloa, Hawaii indicated
that CO, has exponentially increased since the 1950's
(UNRP-NO, I,1987).

The trace gases that include methane (NH4 ) nitrous
oxide (NO,), Carbonmonoxide (CO), SlJlphur Oxide
(SO,) and Cloroflorocarbons (CFCS) are well known to

6 Contributed by Tesfaye Haile of the National Meteorological Survices Agency ofEthiopia Addis Ababa.
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enhance the so called "Green House effect" wbJch
subsequently raise the global temperature.

On the otherhand, Ozone (03) isoneofthe natural trace
gases in the atmosphere. It is highly Concentrated at
the height of 20-30 Kilometres (KM) above the surface
of the earth. The ozone layer protects the global en
vironment from the harmful effects ofultra-violet radia
tion (UNEP-No, 2,1987, WMO, 1988). However, as a
result of the release of trace gases, such as NO, SO, ,
CFCS etc., the ozone layer has been significantly
depleted in recent years. According to the recent find
ings, the projected increase of CFCS by 10-20% is
anticipated to substantially decrease the ozone layer.
Thus a 2% ozone depletion corresponds to a 6% in
creased in surface ultra-violet radiation (WMO, 1988).
Because of the remarkable increase in CO, and the
alarming trend of the reduction of 03 , scientists have
warned on the possible immediate future climate
change resulting from the green house effects. It is now
generally agreed that if the present trend continues
during the next few decades a rise of global mean
temperature will be attained which is larger than any
experienced in human history.

The Need to Promote International
Convention
In order to ameliorate the alarming trend of climate
change and to undertake appropriate measures by
bringing awareness it is essential to organize interna
tional conventions.

With a view to clearly understanding the causes and
effects ofclimate change, developing policies tomitigate
it, and to promoting international co-operation among
allgovernments the following Conferences were held.

(a) In order to understand the scientific aspect of
Climatic Change a jointconference byUNEP, WMO
and ICSU was organized at Villach, Austria, in
October 1985.

(b) With a view to developing policies for responding
to future Climate change a conference washeld at
Villach, Austria, 28 Sept- 2 Oct. 1987,

(c) Immediately following Villach's conference a
workshop on policy Issue was conducted, 9-13
November 1987, at Bellagic, Italy.

(d) A global conference on changing Atmosphere:
implications forGlobal Security washeldatToron
to, Canada inJune 1988.

(e) From 9 to II November 1988, a conference jointly
sponsored by WMO and UNEP, and by creating
Inter Governmental Panel on CUmate Change
(!PCC), the first session of WMO, UNEP and [PCC
was conducted in Geneva.

(g) The second session of the IPCC was held in June
28-30, 1989, Nairobi, Kenya.

Establishment of Working Groups
Inorderto betterunderstand andtoeffectively monitor
the climatic conditions, It is extremely important to
create and promote working groups on the scientific
aspect, impact studies anddeveloping policies under the
auspices of fPCC.

Working Group I (Science)
To effectively promote its responsibility, the working
group in the scientific aspect of Climate Change has
designed its plan of action into four categories
(Houghton, 1989)

A- CO, and other greenhouse gases
B- Climate observation
C- Modelling and Uncertainties
D. Effects- sea level and Ecosystem

The group prepared a report for IPCC in 1990, The
report includes change in climate forcing agents; quan
titative understanding of global estimate of methane,
CO, and other trace gases, the earth's Climate Change
and variability, review of existing knowledge; pre-in
dustrial record, instrumental record, new research ac
tivities; processing and modelling that includes
simulation of past & present Climate, predictions of
climate change and their uncertainties, prediction of
seal level and the interactions of ecosystem dynamics
with the atmosphere.

Working Group II (Impact)
The purpose of the establishment of the Impact studies
working group II by IPCC in Izrael, 1989, is:

(a) To assess anticipated global and regional impacts
of climate change on natural, social and global
system; and,

(b) The assessments of temporal, spatial scales of
these impacts and their possible socio-economic
consequences inmajor aspects ofhuman activities.
With a view to effectively assessing the socio
economic and ecological impacts of climate
change, five ad-hoc groups wereestablished.

Group A. Agriculture, forestry and land use
Group B• Natural terrestrial acosystem
Group C. Hydrology, water resources issue
Group D - Energy, industry, transport, settlements,
human health
Group E. World ocean
Group F- Steering Committee

Each group is responsible to critically review existing
impact studies in order to provide the state-of-the-art
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assessment of potential impacts of climate change on
the aforementioned topics.

Working Group III (Policy)
The working group is identified as Response Strategy
Working Group (RSWG). Theworking group conducted
two meetings at Washington and Geneva from 30
January to 1 February 1989 and 10-12 May 1989
respectively.

The objectives set for the working group at Bernthal,
1989 are:

• define policy for national, regional and interna
tional actions including proposals for short term
actions.

• provide estimate consequences, costs andbenefits

• set priorities

• define implementation mechanisms and in so
doing analyze carefully the implications for
countries in different statesof development

With a view tocarrying out its responsibilities theRSWG
created the following subgroups.

J. Energy and industry including transportation

2. Agriculture, forestry, etc.:
- Coastal zonemanagement
- Resource use and management including un-
managed ecosystem

The Energy and Industry subgroup
The sub-group was given five tasks.

(a) review past and currentwork on technology and
policies related to green house gases.

(b) select appropriate analytical tools for assessing
social, economic and emission level implications
of policy options.

(c) categorize options by timing of their potential
applications

(d) analyze short term options for their economic,
social and emission reduction implications and
prepare a report for the RSWG.

(e) prepare a plan to create or further develop and
analyze long-term option based on the informa
tion derived from task(a).

Subgroup on Agriculture, forestry, etc
The subgroup was requested to:

• Study the potential and limitation ofgreen house
gas emission created by deforestation, over-cul
tivation, overgrazing;

• Prepare a report on national activities related to
food production development of crop varieties,
forestry management and programmes to control
deforestation and to promote reforestation;

• Report on short term actions to the RSWG for the
preparation ofan IPCC report to the second world
climate conference from which a long term plan
is anticipated to evolve;

Coastal Zone Management
The responsibility of the sub-group is to predict likely
changes on coastal zones as identified byIPCC working
Group I & II.

Asses, adaptation of sea level change impacts together
with changes in storm tracks and major current

By May 1990 the sub-group prepared draft report on
costs and consequences of adaptive options

The RSWG is composed of several prominent scientists
from many industrialized countries. TheRSWG strongly
encourages and recommends all member countries to
contribute to the plan of action to implement policies
to beundertaken by a particular country to mitigate the
adverse consequences of climate change,

The Impacts of Climate Change
According to authoritative reports (Ribsame, 1988;
Chen and Parry, 1987; Rosenberg, 1989, UNEP-No, I,
1987), the global atmosphere has already commenced
to warm upbyabout 10 c andsuch anomalous tempera
ture will continue to increase to an estimated range of
1.5° C to 4.50 C by the year 2030, Unless immediate
remedial measures are taken the anticipated global
climate change will result in adverse consequences.

It is postulated that the high latitude northern forest
limit and the agricultural belt would shift poleward. It
isalso anticipated thatthe global rainfall regimes would
be altered. Models have predicted that precipitation will
increase by 7-l1% in higher latitudes and near the
equator, But driver conditions in the tropics, in par
ticular in the semi-arid zones (UNEP-No, 1, 1987) are
anticipated to be encountered.

Impacts on Agriculture
As a result of temperature increase, high
evapotranspiration could be produced leading to
drought in semi-arid regions and heavy rains accom-
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panied byflood in humid tropics. Though warmer-wet
ter conditions may be beneficial, agricultural produc
tions wiU be depressed asconsequence ofwaterlogging
and the idealconditions for the generation of pestand
diseases. Insemi-arid zones asagriculture isfinely tuned
to rainfall, smaU variation in rainfaU would have sig
nificant effect on food production. The decline of food
production could aggravate current shortage of food
availability in particular in semi-arid zones of Africa
(UNEP-No.1, 1987; Riebsame, 1988).

Impacts on Water Resources
The waterresources sector may be second to agriculture
initssensitivity toclimate change. Excessive ordeficient
rainfall can have major affect on water resources.
Drought can affect not only thequantity and thequality
of drinking water, but also the ievel of hydroelectric
power generation, the availability of water for agricul
ture and industry including the viability offresh water
fisheries.

Flood threaten lives, property, environmental quality
and economic weU being (Chen an Parry, 1987). Since
the marginal zones are anticipated to encounter oc
casional foods, the impact could be extensive and
severe. Though thedesign ofpresent day water systems,
including dams, reservoirs, dyke, etc. may take into
account climate variability to protect against extreme
events, it is uncertain weather such water systems will
withstand the future adverse consequences of floods
due to climate change (Chen & Parry, 1987).

Impacts on Sea Level Rise
Of the many possible impacts expected to result from
greenhouse warming, SeaLevel Rise (SLR) is the most
likely. During the past century sea level has risen by
about 12cm - at a rate of 101m per year. This rise is
attributed to thermal expansion of the oceans' waters
and melting of smaller glaciers.

It Is estimated that SLR would range from roughly 0.5
to 3.5 meter by the year 2100. The variance in these
estimates is attributable to uncertainties in the ratesof
greenhouse gas emission and in the delay inherent in
the rates of warming of the ocean water (Rosenberg,
1989).

The effect of SLR byeven 0.501, on human civilization
will be tremendous. However, Im SLR will have even
more dramatic consequences, as it would effect an area
of5Million KM' which isabout3% of thecurrent coastal
landarea. Thus SLR would have adverse consequences
on densely populated coastal areas 0 the world and
larger portion of crop-land area. The SLR will have also
influence on the degradation of coastal ecological sys
tems, salinization problem as a resultofpenetration of
coastal aquifers and estuaries and change on the tidal
systems that will result in the alteration of sand

transport, erosion and sedimentation (Robsenberg,
1989)

Impacts on Other Natural Resources
The anticipated climate change will have significant
influences on livestock production, fisheries, energy,
transportation, industry and construction.

Although the impacts of climate change on livestock is
not well understood, researchers have found that
climate affects each of the following three linkages in
livestock production systems (Reibsame, 1988).

• Climate impacts on primary productivity of grass
lands;

• grazing and productivity effects on animal produc
tion;and

• animal production influences on socio-economic
conditions.

The anticipated climate change isexpected to aggravate
the severity and prolongation of drought in the topics,
in particular in the semi-arid zones of Africa. As the
region is inhabited by pastoralists, the occurrence of
severe drought will greatly affect the livestock holdings,
andin turnfood shortage forthepastoraltsts, Therefore
climate change will have adverse impacts on theclimate
sensitive relationship of grassland, livestock and pas
toralists. Both ocean and inland fisheries are sensitive
to climate fluctuation. Though it is difficult to measure
fish population and accurately evaluate the impacts,
attempts hasbeenmade to indirectly assess the effects
of climate change on fisheries.

Climate change can influence the habitant of changing
the areaof living space availabie to fish, water quality
and food availability.

This situation is reflected in drought conditions which
have significant impact on the shrinkage of lake sizes
and levels as well as the reduction of river flow. As a
consequence the population of fish will be greatly
affected by climate change, especially in the semi-arid
zones.

Although climate change may not significantly affect the
largest source of energy (e.g, coal, oil, natural gas and
nuclear power), it would have great impact on
hydropower production and fuel wood. Climate change
will adversely affect thehydropower supply byinfluenc
ingstream flow and the amount of time generators can
operate. Climate change also affects fuelwood supply by
hindering tree growth. Eventhough the later impact is
notwell understood, it is the most critical indeveloping
countries where fuel wood is the largest source of
energy (Riebsame, 1988).
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The other economic sectors that would be greatly
affected by climate change as a result of reduction of
energyare industry and construction.

Generally as a consequences of the impacts of climate
change on agriculture, water resources, SLR and other
natural resources, the livelihood of humankind will be
strongly affected, in particular in developing countries.

Acid Rain
The continuous burning of fossil-fuel is enhancing the
trendofthe global warming and air pollution asa result
of the release of NOl , COl, SOl and other trace gases.
As a consequence acid rain will be produced which
would be harmful to fish and other aquatic life. It is
known that all forms of acid rain significantly affect
vegetation and crops by suppressing nitrogen fixation
and leaching nutrients from foliage. In Europe and
North America forests have been severely damaged as
a resultof acid rain. Also climate change is expected to
accelerate soil and surface water acidification leading
to the reduction ofdrinking water (Elson, 1987; Nemec,
1988; Oppendheimer, 1987).

Developing Policies to Mitigate
Impacts of Climate Change
Though it is widely recognized that the increasing
atmospheric concentration of greenhouse gases will
trigger global warming, due to variation in locality and
mechanisms ofwarming, it isdifficult to detectthe exact
rate of warming. Thus at thisstage the extentand time
of warming, its effect on global environments, as well
as its social and economic impacts are not fully under
stood; and little investigation has been done so far
regarding the technological feasibility of counter
measures against the effects of global warming.

However, global warming is gradual and will seriously
affect the whole world and will result in irreversible
impacts on the environment. Therefore appropriate and
strict legislative measures should be undertaken in
order to ameliorate the adverse consequences ofglobal
warming.

Conclusions and Recommendations
Amongst the policies which countries needto pursue as
a matterof urgency are:

• eliminating or reducing theuseofall ozone-deplet
ing compounds and avoiding substitutes with a
greenhouse warming potential;

• increasing end-use efficiency of energy in all sec
tors of the economy;

• establishing national programmes to encourage
investment in energy efficiency and expansion of
research and development (R&D)

• increasing the efficiency of generation and trans
mission of electricity;

• establishing a global emission standard for
vehicles at least as strict as United States 1983
norms;

• introducing increasingly strict mandatory fuel ef
ficiency standards for motor vehicles;

• increasing taxes on fossil fuel to reflect their
environmental impact;

• shifting from high to low carbon-intensity fossil
fuels (from coal towards gas);

• using fuels other than fossil fuels;

• expanding R&D projects for renewable energy
sources;

• expanding R&D projects for renewable energy
sources;

• Implement massive afforestation programme and
alleviate the impacts of global warming;

• Implement policies to improve agricultural prac
tices and crop adaptation;

• Improve water management and conservation
policies to accelerate efficient use of safewater;

• Develop geographic information system to iden
tify area vulnerable to SLR, to the consequences
of river regulation and to intensify proper land
use;

• Establish air pollution monitoring centre and en
sure that adequate support is provided so that
efficient service and advance warning is dissemi
nated.
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Food Security: Its Impact on Water
Resources and Land Tenure Policy
in Zimbabwe?

The land apportionment act of 1932 in Zimbabwe
influenced the impact on water resources and land
tenure towards food security. The act stipulated the
demarcation of alnd along biased norms with desig
nated land being accorded lease or title hold tenure,
and the reserved land belonged to the state.

Unlike the designated land the communal (reserved)
landismostly located in the aridand mountainous area
ofthecountry which arecharacterised bynatural region
III, IV and VI. More than 60% of Zimbabwe falls under
these regions, i.e Water is available in the form of rain
water, ground water and surface water.

Rain Water
As mentioned above the communal areasare located in
thearid regions ofthe country and receive moderate to
poor rainfall during the summer season. The excessive
population and livestock pressure accelerates the dis
tabilisation of already fragile soilcausing minimal water
seepage andrapidwashoffresulting in soilerosion and
siltation. There is poor utilisation of the adequate rain
water received.

Water conservation initiatives in these areas are dif
ficult to sustain and the following are among the
contributory factors.

a) There is disorganised land use patterns which
aggrevate poor conservation measures making it
difficult to initiate water harvesting projects.

b) There is insufficient capital resources to support
local initiatives towards sustained conservation
activities and water harvesting projects.

c) The little rain water received renders limited
utility as it is quickly washed away or dries off
since the soilsurface has little or no cover Inhibit
ingwater seepage.

Surface Water
a) These are Perennial rivers and other water ways

passing through the communal areas. In most
areas they flow in full during the summer season
for a short period.

b) Efforts to conserve the flood waters havebeenmet
with frustrations since such attempts are ruined
by incident of siltation.

c) The water tables are sinking due to poor mulch
and unprotected watersheds.

Groundwater
a) Thedry rivers transcending the countryhavea Jot

of water underneath. Apparently there are no
resources to carryout water abstraction activities
from the silted river beds for productive farming
activities.

b) There is no developed technology regarding the
utilisation of solar and wind energy for the
abstraction of water from boreholes.

c) No exploration has been initiated to study the
characteristics of groundwater reserves like the
Chinhoi Caves groundwater pools andHot Springs
in Chimanimani and Chipinge Districts of
Manicaland Province.

Rationale
The observations made, clearly signify the deficience of
watersupply which is influential to food security initia
tives. yest food production undertakings are deter
mined by the availability of water. Water is necessary
for thegrowth of folUage which goats, sheep and cattle
thrives upon. No land tillage can be initiated without
irrigated or rain water facility. The rearing of small
animals likepoultry, pigs andfish is impossible without
adequate sustained water supply.

7 Contributed by the Manlcaland Development Association, anindigeneous Non-Governmental Organization in
Zimbabwe
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Land Tenure
Similarly, as we have discussed the effects of water
resources on land tenure has a major impact on food
production initiatives. It is complicated to define
popularstrategies that canharmonise the ownership of
communal land given the complexities of the socio
political and cultural forces in our societies. We now
witness accelerated denudation of the environment
resulting from the confusion seededby the land appor
tionment act of 1932. The resettled peasant farmers
displaced fromtheir landofheritageare confused. They
can not cherish the endowments of their present en
vironment and as time passes a lot of damage is done
to the environment in which they live.

Fortunately other communities are now begining to
accept reality. They are weighing on the circumstance
of conscience. They realise their present environment
is their heritage. They have to work on it, improve on
it and pass this heritage to generations to come. These
communities are eager to initiate innovative strategies
that serve to improve their land.

They are in needof facilitators whocancollaborate with
their eagerness to improve the present environment.
They are aware that the environment is their life-line
for food security and economic sustainance. They are
initiating innovative strategies in soil water folliage and
conservation practices with the meagre resources at
their disposal. The peasant farmers are frightened by
the vagaries of the weather and would have liked to
influence their water resources so much as it is now
possible to influence soild conservation measures.

Ghana Water and
Sewerage Corporation
Holds 4th Coordinating
Conference with NGOs

The 4th Co-ordinating Conference between the Ghana
Water & Sewerage Corporation and NGOs working in
the water sector was held in Accra from 13th to 14th
August, 1990.The theme of the conference was Water
and Sanitation delivery in Rural Ghana-Decade and Post
Decade Strategy. The conference was sponsored by
UN[CEF AND was attended bystaffof GWSC, WRRI, the
Ministry of Works & Housing, Ministry of Health, Minis
try of Finance & Economic Planning and the. Non
governmental Organisation (Local and international)
bilateral and multilateral agencies.

The conference was presentedwith an evaluation of the
following:

i. Status of WaterSupply and Sanitation at the end
of IDWSS Decade and also plans for the future;

ii. Rural Water Supply and Sanitation Management,
Issues of Cost Recovery Maintenance and Coer
dination;

iii. Hygiene and Sanitation Delivery in Ghana; Past,
Presentand Future;

b) Sustained resource management

a) Sustained good farm practices

Conclusion
In order to strengthen the innovative strategies of the
peasant farmers the Manicaland Development Associa
tion integrates the rural communities in the following
areas:

c)

d)

Distribution of farm inputs and coordinated
marketing net works

Income generating projects based on primary
production i.e, piggery, fishing, poultry keeping,
dryland farming and irrigated plots.

iv. Experience from the 3,000boreholemaintenance
project.

In addition, the conference was presented with the
Abidjan PlanofAction for the 1990sand heard reports
on the activities of NGOs in Ghana. The NGOs who
reportedwere the World Vision International, Catholic
Diccese of Wa, Sunyani Gatholtc Diccess, ADRA, Wa~er
Aid, OXFAM, Church of Christ, Rural Water Reservoirs
and Messrs PraklaSeismos.

Theguidelines for the operation of NGOs in rural water
supply were also reviewed.

The following points stood out of the reports:

i, During the Decade, Ghanaincreased the coverage
for drinking water supply from 48% ID J980 to
65% in 1989. The urban population coverage
remained unchanged at 93% over the period. On
the other hand the rural population coverage
increased from 29.8% in 1980to 59% in 1989. The
rural improvement could not have been achieved
without the participation of NGOs.
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ii. In the area of sanitation the coverage of the
population served with acceptable excreta dis
posal systems increased from 27.5% in 1980 to
43% in 1989. The urban coverage increased from
58.4% in 1980 to 70% in 1989 while the rural
coverage increased from 15% to 30% over the
same period.

iii. On cost recovery, it was noted that the GWSC's
current tariff for borehole supplies in the rural
areas is less than what is needed to cover opera
tionandmaintenance costs. On theotherhand the
NGOs have put in place various operation and
mantenance arrangements where bythe full costs
are recovered.

iv. Public participation including animation, hygiene
education, project planning, design, construction
and operation and maintenance has been found
tobe the key to success in having sustainable rural
water supplies. These NGOs who did not include
these in their work from the beginning of the
Decade have now included them as major com
ponents;

v. The incorporation ofsanitation in thewatersupp
ly schemes was lagging behind and more efforts
wasurged in this direction;

vi. There wasneedforbetterknowledge andmanage
ment of water resources so that water would be
available at all times including the dry season;

vii. On the Abidjan Action Plan for the 1990s, it was
noted that while GWSC has developed the sector
position andissue papers with an Action Plan, and
is in the process of implementation, there were
many policy issues which needed to beclarified to
facilitate implementation;

viii. With regard to the guidelines for the operations
ofNGOs, comments weremade on theregistration
fee, the filing of borehole data, different down
payments demanded of communities before
boreholes aresunkforthem, the handing ofNGOs
systems to GWSC, water quality standards and
rejection ofsupplies which didnotmeetstandards
set by GWSC.

The meeting provided an excellent opportunity for the
actors in the water supply and sanitation sector to be
informed about what was happening, exchange ideas
and adopt common approaches to solving problems
wenever possible.

New Publication on Water
Harvesting in Five African
Countries

"WaterHarvesting in FiveAfrican Countries" is the
title of the last book published jointly by IRC and
UNICEF in the IRC Occasional Paper Series. It was
prepared byM.D. Lee andJT. Visscher on request from
the UNICEF Water andEnvironment Sanitation Team in
New York and reviews the current status of water
harvesting in Botswana, Kenya, Mali, Tanzania and
Togo. The book focuses on appropriate technologies,
socio-economic aspects, project methodologies and
prospects for wider application of water harvesting in
the 1990s.

It is based on review of available literature by Dr. Lee
and Particularly on reports resulting from fieldwork
carried out in the five countries byvarious consultants.
Runoff water collected from rooftops in a storage tank
can provide a very good source of water for a famlly,
On a largerscale, enough water may be captured for a
whole community by building a dam to catch runoff
from a rock outcrop. Runoff farming complements this
harvesting or drinking water, boosting crop yields by
catching runoff on fields, improving direct infiltration,
and preventing soilloss.

The book has 126 pages and is available from IRe at
US$17.50 including bank charges and surface mail.

Some Other New
Publications

Roark, Philip (1990): Evaluation Guidelines for
Community-based Water and Sanitation Projects.
Arlington, VA, USA : Water and Sanitation for Health
Project. 80p. (WASH Technical Report No. 64) Price:
Free of charge

The model presented here was originally developed by
Dennis Warner and raymond lsely, and is primarily
meant for evaluators serving on WASH assignments
Involving USAlD-funded projects. However, it should
also prove useful to other development organizations
interested in watersupply and sanitation projects. Sec
tion I of the report, "Overview of Evaluation Process
and Model", provides the background and definition of
the evluation process, and introduces the proposed
model and evaluation methods. Section II, "Evaluation

8 Reprinted from the Newsletter No. 198, January 1991 published by the International Water and Sanitation Centre
(IRC), The Hague, The Netherlands.
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Model Guidelines", provides a chapter outline and
guidelines of what each chapter should include. The
appendices contain a tentative schedule for a four-week
evaluation assignment, a questionnaire for field sur
veys, and a bibliography.

Available from: WASH Operations Center, 1611 N. Kent
St. Room 1001, Arlington, VA 22209-2111, USA. Tel.
+1-703-243 8200, Fax +1-703-525 9137, Telex WUI
64552

Sinha, Bakshi D.; Ghosh, Arun K. (1990): Evalua
tion of'Low-cost Sanitation: Liberation, Training &
Rehabilitation of Scavengers. New Delhi, India. Ar
nold Publishers. 144p. ISBN 81-7031·250-7. Price:
Rs.100

This monograph, with a foreword by Mulk Raj Anand,
is an evaluation of Bihar and one in Rajasthan, India.
The programme, which in totalhasalready covered 166
towns (1988), has the twin objective of converting
dry-latrines into pour-flush latrines and thereby liberat
ing the "scavengers" from their degrading task of col
lecting nightsoil. The evaluation of the programme in
the fourtowns wascarried outbythe Council for Social
Development, New Delhi, in 1988. Although the
majority of the beneficiaries (75% of the sample com
prised on 449households) preferred pourflush latrines
to dry-latrines, quite a large number (23%) ofthem were
facing problems with their pour-flush latrines, while
another7% couldn't use them atallbecause ofblockage.
In total 34.5% of the households were not using their
pour-flush latrines. Lack ofcommunication between the
different agencies and managerial problems are men
tioned as causes for poor maintenance and non-use.
After their liberation, the socio-economlc conditions of
the scavengers has improved in terms of income,
savings and movable assets. They also no longersuffer
the same kind of social and economic discrimination.
The vocational training programme for scavengers'
youngsters in Bihar, however, didnotsucceed ingetting
them employment.

Available from bookstores or direct from Arnold Pub
lishers (India) Pvt. Ltd., AB/9, Safdarjung Enclave, New
Delhi 110029, India

Black, Maggie (1990): From Handpumps to
Health: The Evolution of Water and Sanitation
Programmes in Bangladesh, India and Nigeria.

New York, NY, USA. UNICEF. 133P. ISBN 92-806-0051-6.
Price: US$ 17.00 (Sales No. E.90.XX.USA.5)

Case histories of UNICEF-assisted rural watersupply and
sanitation programmes in Bangladesh, India and
Nigeria are presented. Each case history iswrittenin an
evolutionary format, placing key eventsin the different
contexts: technological, management, social - in a
chronological order. A cross-comparison between the
three countries reveals a model of evolution in which
five keystages appear:

1. The identification of the appropriate technology

2. The building of human and institutional capacities

3. The transfer of technology to local manufacture
and supply

4. The development of mechanisms for community
participation

5. The growth of a consumer-driven service

Available from UNICEF, 3 UN Plaza, New York, N.Y.
10017, USA

ESCAP (1989). Guidelines for the Preparation of
National Master Water Plans. New york, N.Y., U.S.A.
United Nations. 163 p. Water Resources Series No. 65)
ISBN 92-1-119549-7. Price US$19.00 (UN Sales No.
E.89.II.F.17)

This publication is presented in four parts. Part 1
consists of guidelines for the preparation of national
watermasterplans adopted at an Expert Group Meeting
held at Bangkok, Thailand from 8 to 12 May 1989. The
annexes in part one contain several useful tables on
water quality guidelines and water demand for domes
tic, industrial andagricultural (crop andlivestock) water
use. Part two comprises selected papers from several
ESCAP countries. Part three is the report of the Expert
Group Meeting. The final part consists of a manual for
planning, design, operation and maintenance of irriga
tion systems.

Available from book sellers or direct from United Na
tions Publications, Sales Section, Palais des Nations,
CH·1211 Geneva 10, Switzerland or United Nations
Publications, Sales Section, New York, N.¥. 10017, USA
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nit·~ctory of Afrlcan Water
Sp~tit!Iists~

'This is the last and final announcement reo
questing all African water resources
specialists to complete the biodata form
whichappears in the middle section of this
publication. Readers may recall that this
blank formalso appeared in the last (3rd)
issue ofthis bulletin. But responses from
Africnn waterresources specialists haveso far
been rulnimal.

The secretariat is pleased to note that our
plan for publishing a directory of African
water resources specialists is now definite
and final, as this item has nowbeen included
ill the secretariat's work programme for

. .1992·93. Accordingly, we plan to publish the
proposed directory Sometime towards the

end of 1992. Forthis, we urgently need input
from the water experts in our memberStates.

In order to collect information from these
specialists we take the liberty of including the
blank biodata form (as a centrefold) again in
this issue of the bulletin. African waterresour
ces specialists· wherever they may be . are
requested to complete this form (or
photocopies thereol) and forward the same
to the Chief of Natural Resources Division,
UNECA, P.O. Box 3001, Addis Ababa, Ethiopia.
Completed forms should reach the ECA
secretariat as soon as possible but no later
than 31 November 1992 in order for these to
be included ill the proposed directory.

-----------------------------
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United Nations
Economic Commission {or Africa

Natural Resources Division

Directory of African Experts
in WaterResources

QUESTIONNAIRE

The information you will provide here will be used as one of
the entries in the Directory ofAfrican Experts in Water Resources as
well as in other directories. ECA will maintain a computerized
version of the Directory to provide, upon request, services to
Governments and agencies who wish to identify African experts.
This activity is being pursued in accordance with the principles of
Technical Co-operation among Developing Countries and, there
fore, aims at promoting the use of expertise and skills available in
one developing country for solving developmental problems in
another.

Please see the instructions overleaf before completing the question
naire.

Address the completed form, as soon as possible, to:

Chief, Natural Resources Division
United Nations Economic Commission for Africa

P.O.Boll: 3001
Addis Ababa, Ethiopia



Instructions forcompletlng the questionnaire

• MAIN F1ELD(S) OF SPECIAUZATION

Indicate what you consider to be the subject areas in which you are particularly competent. Please be speclflc. The
information youprovide here will be used to retrieve your name from a list of several thousand experts.

• NAME

Please give your name as you would like it to appear in the Directory, i.e. beginning with the name under which you
wish to be indexed.

• MAIN PUBUCATIONS

List two of your publications which you consider to be most relevant in relation to your field of specialization, your
professional experience and your consultancylexpert assignements, if any.

Please include, for books: author(s) narnets) ason title page, title, place of publication, publisher, date and pagination.

Example for books:

Ndegwa, Philip. TIl< AfriCiln challenge: in ....rchofappropriate development slr.!egies, Nairobi, Heinemann Kenya, 1986,
182p.

Please include, for journals: autnorts) name(s), title of article, name of journal, place, country and name of publisher,
volume,number, date,and pagination.

Example for journals:

Oppeng, J.L.Careof the aging in Ghana. Planning and IIdministration, The Hague, Netherlands, International Union
of Local Autorities, vol. 10, no. 2, 1983,pp. 36 - 41.

Please include, forconrributions to books, conference proceedings etc.: title of your contribution; nameis) of editor(s),
title, place, publisher and date of the whole work; and the first and last page of your contribution.

Example for contribution to a book etc.:

S.B. Lwalcabamba. UtiUzation ofsolar energyforruraltransformation in Tanzanu.. In:Janzen, A.F., and Swartman, R.K.,
eds. Solar energy conversion, vol. 2, Oxford, UK, Pergamon, 1981,pp. 613-617.

• MAIN WORKING LANGUAGE(5)

Please indicate your main working language followed by not more than two other working languages.•Working
language» is defined as the language in which you have sufficient knowledge to enable you to take part in ordinary
conversation and to write in a manner which, while not necessarily perfect, avoids gross grammatical and syntactical
errors and is readily comprehensible.

• EMPLOYMENT RECOIID

You are requested to furnish information about your current employment, your last employment (the one immedi
ately preceding your current employment) and your first employment.

• CONSULTANCY ASSIGNMENTS

Where relevant, you are requested to furnish information on two «consulting/expert assignments» you have
undertaken during the past three years. If you were engaged in more than two such assignments, provide information
on the two you consider to be the most relevant in relation to your field of specialization and work experience.

Please do NOTuse anyacronyms or abbreviations.

Signature

Date

(For offidal use only)

RECORD NUMBER Em±§
DAlE OF RECEIPT

SOURCE



Yurolblrth

Permmenl Malling Adclre•• Telephone: Home: _

Offia: _

AcademicQuallfication.

1. FIeld ofatudy

-Dopa Yearobtained

Telex: _
FalC _

Year obtlirlecl

N..a"placeoflftatituti'"' _

2. FIeldofotudy

N..."placeoflftatituti'"' _

3. FIeldof atudy

De_
N..... "placeoflNtitu _

Main field(.) of .peda1lution
LeaveBlank

Main pubUcation.
(see In8l1UctWnI forcompletingthequ.e&tkmnaire)

1.

2.

. MaIn worldng language:

.Otherwor1dng~.): 1. 2.



fnlm: to: _

fnlm: to, _

fnlm: to, _

Employment Record

1. CwNn.employC: _

Tldealpoot _

Duration:
OeoalpdOftaldudeo: _

2. LutemployC: _

'Udealpoot _

Duration: from' to, _
Oeoalpdonofdu _

3, Hn'.."ployer: _

Tldealpoot _

Duration: &uuc to, _

DeocrIpdOftofdutieo: _

Maineenoultancy orexpert aulgnmentl undertaken duringtheput threeye...

1. Doeaiptlonaluoijpunern, _

Duration:
PlKo::' _

2. Deoalptlonal............, _

Duratkm:
PlKo: _



EVALUATION QUESTIONNAIRE

Readers' evaluation of this publication along with comments and suggestions will be highly appreciated.

Title of publication: The Maji

No. of issue and date of publication

Name of respondent:

Employer of respondent:

Country:

1. How did the publication reach you? Through:

[J UN Secretariat (mail dispatch, distribution at meetings, conferences ctc.)
[] UN Development Programme office in respondent's country
[] Government office
[] Colleague
:] Others (please specify)

2. Please indicate your assessment of quality of the publication by inserting the rating
number in the appropriate box, using the following scale:

5 = excellent. 4 = very good, 3 = good, 2 = poor, 1 = very poor, na = not applicable

[ 1 Presentation/format
[ ] up· to-date

] reliability of data
] overall quality

[ ] coverage of subject

3. How useful was the publication to your work? Use this scale:

3 = very useful, 2 = useful, 1 - not very useful, na = not applicable

[ ] information
[ ] overall usefulness

[ ) analysis
[ 1 recommendations/policy options

4. Compared to your usual resource publications, do you find this U.N. document to be:

A . above average, B· average, or C - below average (]

5. Kindly feel free to give any suggestions for improvement of tbe publication. Better yet,
send a written contribution on any water related matter for a future issue of this
publication.
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