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WASHINGTON. o.c.aO00 

An Introductory Note on Draft Environmental Profiles:
 

The attached draft environmental report has been prepared under
 
a contract between the U.S. Agency for International Development (A.I.D.),
 
Office of Science and Technology (DS/ST) and the U.S. Man and the Bio
sphere (MAB) Program. It is a preliminary review of information avail
able in the United States on the status of the environment and the
 
natural resources of the identified country and is one of a series of
 
simil studies now underway on countries which receive U.S. bilateral
 
assib Lance.
 

This report is the first step in a process to develop better in
formation for the A.I.D. Mission, fcr host country officials, and others
 
on the environmental situation in specific countries and begins to
 
identify the most critical areas of concern. A more comprehensive study
 
may be undertaken in each country by Regional Bureaus and/or A.I.D.
 
Missions. These would involve local scientists in a more detailed
 
examination of the actual situations as well as a better definition
 
of issues, problems and priorities. Such "Phase I" studies would pro
vide substance for the Agency's Country Development Strategy Statements
 
as well as justifications for program initiatives in the areas of en
vironment and natural resources.
 

Couents on the attached draft report would be welcomed by USMAB
 
and DS/ST and should be addressed to either:
 

Jim Corson Molly Kux 
AID/MAB Project Office of Science & Technology 
Department of State OR U.S. A.I.D. 
Room 515, SA-2 Washington, D.C. 20523 
Washington, D.C. 20520 

A COMMITTEE OF THE UNITED STATES NATIONAL COMMISSION FOR UNESCO 
Commi on EsMbi _y AN of Cerw JMy 30, 10 
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SUMMARY
 

The environmental p-oblems of Upper Volta center around intensive land 
use practices in the semi-arid savanna and a lack of native water 
resources. Expanding patterns of aridity are decreasing the carrying 
capacity of the land for both livestock and human populations. Tho 
effects of intensive resource vtilization were exacerbated by the recent 
drought, which caused severe hardship to the majority of the population. 
Desertification has resulted from intensive land use patterns coupled
 
with adverse climatic factors. 

The 	major environmental problems faced by Upper Volta at present are: 

1. 	Soil damage and loss resulting from overgrazing, agricultural
 
practices and forest degradation. Continued pressure on the
 
soil resource is increasing the rate of soil loss and is
 
reducing fertility. Rangelands and agricultural lands are
 
both seriously endangered, 

2. 	 Deforestation and desertification resulting from the whole 
system of degrading land use practices and harsh climate, 
including the overharvesting of trees for fuel. 

3. 	 Inadequate and hazardous water supplies resulting from clima
tic and geologic conditions coupled with water use practices 
which promote the spread of communicable disease. 

Upper Volta has outlined a strateg to address these problems. Atte:npts 
are being made to upgrade the standard of living for the population and 
many development programs will have direct enviro,,mental benefits. 

Sandra J. Turner 
Compiler
 



1.0 Preface
 

This report represents a desk study compiled from many and varied
 
sources. The major task was to integrate and synthesize the material 
available in the U.S. on the environment and natural resources of 
Upper Volta. This Literature review and synthn,'sis of available
 
information is intended as a baseline study to provoke further work on 
the topics discussed, preferably in the field. A revision will be 
made within the year, incorporating comments from readers and users 
of this draft. The information contained herein is undoubtedly. 
incomplete and can best be enlarged upon by an awareness of those 
unpublished research activities taking place within Upper Volta 
which are not disseminated through the traditional international 
literature channels. Notification of any such information would 
be greatly appreciated by the compiler. 
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2.0 Introduction
 

2.1 Geography
 

2.1.1 Boundaries and Divisions
 

Upper Volta lies between 9" and 150 N and between 20 E and 50 W 
in West Africa. It shares a common border with Mali to the
 
west and north and Niger to the east. Benin, Togo, Ghana and
 
Ivory Coast share its southern border. The drought which
 
plagued West Africa during the 1970's put a stress on the inter
national borders due to unusually high north-south movement of
 
nomadic people. In 1973 the borders were declared open to that 
migration. Upper Volta compares in size to Colorado, with 
3,307 km. of border anid 274,500 sq. km. (i06,000 sq. mi.) in 
area.
 

While Upper Volta is largely enclosed within the loop of the
 
Niger river, that major river does riot flow thirough the country. 
In fact, Upper Volta has no navigable rivers ind is entirely land 
locked. 

Admiistratively Upper Volta is divided into 11 departments
 
composed of 44 cercles (subdivisions) which are headed by a
 
civilian prefect and function similarly to U.S. countie.-. The 
11 departments coincide geographically with 11 Organizations for
 
Rural Development (ORD's). These are responsible for planning
 
and implementing agricultural operations and they report to the
 
Miniistry of Rural Dc ,elopment.
 

2.1.2 Physical Geography 2/
 

Upper Volta is a vast wedge-shaped plateau, slightly sloping
from north to south, with an average altitude ranging from 200 
to 400 meters (600-1,000 ft). Isolated peaks and volcanic 
domis occasiohsally break the interior of the platoau and the 
brcad shallow valleys of the Red, Black and White Volta Rivers 
cut through it flowing southward into Ghana. The rivers alter
nate between dry and flood stages. The plat,,au is the largest 
topographic featurp in the center of the country. A low line of
 
hills separates the :asin of the Volta from that of the niger.
 

iSources: 	 Glore. 1961.
 
Godiksen. 1974.
 
U.S. Agency for International Developnent. 1979.
 

U.S. Department of State. 1979.
 

2Sources: 	 Church. 1974.
 
Glore. 1961.
 
Peron. 1975.
 
U.S. Auancy for Intornational Development. 1979
 
U.S. Agency for International. Development. 197(
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The western rivers flow toward the Gulf of Guinea while the
rivers to the east of this chain of hills drain into the Niger
Piver watershed. Elevations are slightly lower in this area.
In the northeastern corner of Upper Volta, north of a line
running from DorL to Djibo, there is an area of Sahelian sand
 
dunes.
 

In the southwestern portion of the country the impressive
Banfora escarpment rises in a steep sandstone cliff facing
southeast. 
To the west of it, near the border with Mali, 
is
the highest peak in Upper Volta, rising to 749 m (2,457 ft.).
 

2.1.3 Biogeography and Climate 3_
 

Upper Volta comprises an ecotone of vegetational types grading
from the hotter and dryer northeast Sahelian steppe/desert,
through the savannah of the plateau regi-n, to light forest in
the more mesic southwest. 
In the scientific literature Upper
Volta has been referred to variously as Subsaharan Desert,
Sahel 
 Desert, Sahel-Sudano Desert, Sahel or Sudan Steppe or
Savanna. 
Upper Volta also encompasses some elements of the
 
wetter tropics to the south.
 

For the purposes of this report Upper Volta is considered asavanna and is divided into bioclimatic regions according to thework of the Interafrican Committee for Hydraulic Studies (1979).Savanna has been defined as an area of plains covered with
drought-resistant grasses and bushes with some 
trees or shrubs.
This is a particularly useful description of Upper Volta because
it is accurate not only for the xerlc northeast where there
are very few perennial shrubs and trees, but also for," the morehumid southwest where vegetation tends to be mre lush.
 

The notable feature of the climate of Upper Voltai, as with all
the West African savanna region, is the dJ',tributicn of climaticelements on a north-south gradient. 
The isolines of all climatic
elements run nearly parallel. 
Upper Volta has three distinct
 seasons within the year: 
 a relatively cool winter, a hot anddry spring and a hot and rainy suner/fall. Rainfall is highest
(40") in the southwest where it also has
mo.). In the northeast 

tne lonje!,t Season (6
the rainy season 1iroduce_, le~s precipitation (10") and is shorter (4 mo.). Tais tropical eco:y.,tem ischaracterized by distinct dr! period, during the year whichextend from 6 to 8 months. Rainfall is hiqhly variatle seasonally and annually in any area of the cuuntry, so that theannual averages for rainfall do not convey an 
accurate es.timate
of the water available for utilization in the 
area within aspecific season. 
 Rain storms are 
usually of short duration,
 

3Sourcest Interafriczin Corrattu.e )r Hydraulic Studies. 1979.
 
Peron. 1975.
 
U.S. Agency for International Development. 
 1979.
 
Ackels. 1970.
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such as 1 to 2 hours, and are intense; heavy storms may pro
duce 5 cm or more.,' Intensities of 20 cm/hr over a short period 
are not uncommon. The effect of sach storms on the soil and 
vegetation is considerable. Rain splash, soil compaction, sur-

Zace crusting and sheet or gully erosion are results which
 
constitute significant resource management problems. 

The temperature regime in Upper Volta is nearly even through
out the country, though it is slightly cooler in the south 
where the inc.4ming radiation levels are lower but the length of 
the growing season is longer. In the northern savanna there is
 
high light intensity coupled with higher temperatures but a
 
shorter growing period. During the growing period photosynthe
sis production is high, and the length of this season provideb
 
a measurc of potential productivity.
 

Average minimuln temperatures for the country as a whole may 
range from 6.80 to 12.80C (440 to 550F) in January, with 
coolest temperatures in the north and warmest minima 
 in the
 
south. Maximum temperatures range from 40.20 to 48.20C (1040 
to 119°F). Again the extremes of temperature occur in the 
northern Sahel zone. Humidity ranges from a winter low of 12
 
to 45% to a rainy season high of 68 to 96%, following the
 
same north-pouth gradient. 

The Sahel bioclimate is a transitional zone from the desert to 
the savanna. In Upper Volta this region lies in the extreme
 
northern part of the country and is divided into northern and 
southern subregions. In the northern Sahel the growing season 
is too low for crop production. Nomadic pastoral agriculture

is the dominant form of land use and vegetation cover is very 
sparse. Plant growth is seasonal. In the southern Sahel the
 
growing period and rainfall regimes allow for a more wooded
 
savanna type where land use includes both sedentary agriculture
 
and pastoral activities.
 

The Sudan bioclimatic region comprises the largest land area in
 
Upper Volta and shows the effects of greater rainfall reliabil
ity. Even though soil fertility is low, most of the area is
 
under intense cultivation. Natural vegetation is an open grass
land with scattered deciduous trees of both broadleafed and
 
fineleafed species. In drier areas baobab and tanatind are
 
dominaat while th- rhea butter tree is morc charnctristic of 
wetter areas. 

The northern Guinea bioclimatic region covers mo't of the highly
productive southwest area of the country. Rainfall is reliable 
and the probability of drought .S low. Soils in thi,. area tre 
usually leached due to a surplur, of water. Since this is an
 
area of tsetse fly infestation cattle are excluded.
 

The extreme zvuuhwestern edge of Upper Volta falls into the 
southern Guinea bioclimatic regime. This is again a transition 
zone where rain tends towards a bimodal distribution of two wet
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seasons per ye&r. In Upper Volta the second dry and wet seisona 
are not fully epresed. The rainy season tends to be longerthan elsewhere; however water-related parasites and diseases are 
prevalent.
 

2.2 Population and Econonics A/ 

The majority of Upper Volta's population are members of two majorWest African cultural groups, the Voltaic and the Mande. The Voltaic group is far more numerous and includes the Mossi people, who maka up50% of the total population of the country. These people tradiaretionally sedentary farmers and it 13 their culture which exeits adominant influence upon life in Uppier Volta. -he official languageof Upper Volta is French. The percentage of Irench-speaking inhabitants is not available, but 55% of the population speak Mossi andanother 20% speak Dyula. All indigenous languages belong to theVoltaic sub-branch of the Figer-Congo family. Upper Volta is aconglomerate of ethnographically different groups who are eithersedentary farmers, semi-nomadic herders, or nomadic pastoralists.
All of these groups seem to interact beneficially in the sharing ofspace and resources. 
 This is less true under conditions of cnviron
mental stress such as drought.
 

The mnjority of the population hold to traditional anirrast beliefs.
Only 20% of the population are Muslim and 5% are Christian; of 
these most are Roman Catholic.
 

Education is free for Upper Volta but the number of schools is stilllow. The rate of literacy is increasing, however, from an estimated 
5-10% in 1975 to 11-13% in 1979.
 

With a population whose livelihood depends predominately on subsis
tance farming, it is not suprising that Upper Volta is listed amongthe least developed countries of the world. 
The individual's shareof the Gross National Product (GNP) in 1975 was $100, rising to $120in 1978, which is a 
 6% growth rate in funds available to indivi
duals. -he national inflation rate for the last 5 years has been12%. Poverty, defined as that income level abelow which minimalnutritionally adequate diet plus essential non-food recuirements is
not affordable, is found in both the rural and urban populations.

Rural people in Upper Volta require $53 per year to meet this stan

5Sources: Cohen. 19719.
 
Europa Publication. 1980
 
Godiksen, at al. 1974.
 
Interafrican Committee for Hydraulic Studies. 
 1979.
 
Legum. l'480. 
Peron. 1975.
U.S. Agency for International Ixvelopment.
U.S. Agency for International Development. 
U.S. Departznnt of State. 1979. 

19 8 0 a 
1979. 

and 1980b. 

World Bank. 1979. 
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of endemic disesses. The work of disease control and resettlement 
is being vndertaken by the Volta Valley Association. 

Population pressure will continue to increase an modern tochaolM 
and access to medical care improve and people 's perceptions of 
survival and reproduction change. The infant mortality rote# cur
rently at 260/1,000# is dropping and the life expectancy of 38 years
is increasing. The median age of the population vas 18.3 years in 
1975 with 43% of the population under 15 years of age. With the 
increasing population pressure, the land available to suipport that 
population m~y be stressed beyond its capacity to recover. such 
indicators as declining soil resources, out-migration, and unspploy
ment are components of the Upper Voltaic geographic setting and 
become extreme during times of drought. 

The labor force is omp~osed of 53.6% salee and 46.4% females but the 
total employment figure is only a 54.60 total participation rate. 
In 1970 agriculture and pastoraUsix ocoeio4 99% of these people
ezvployed. Currently that figure has dropped to W8S6%. Ninety per
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time of colonial conquest. The pressure of a cash economy may i,fluence the nomad to increase hevd size so that thtre is mcnay tomeet taxes if something happens to the herd.
 

Another form of 
migration which is increasing at anemigratior. Young men 20 to 
alaming rate is

30 years of age areto leaving Upper Voltatake jobs in Ivory Coast or Ghana. They fiid jobs in the commercial agriculture, mines, or coastal urban centers.
the Ten percent oftotal population is estimated to emigrate. Only 9% of those wholeave are absent for 5 years or more. This temporary emigrationgives an economic advantage to Ivory Coast, whidh receives the productiiTe efforts of a significant portion of UEper Volta's population
at tl,, age of their peak laboring abilities. Uper Volta, on the
other hand, looses its prime work force only to receive them back
at a time when they are chronologically closer to being part of the

dependent population. 

Rural-to-rural migration has been increasing since the time of the
drought in the 1960s. 
 The major direction of migration is from the
densely-populated Mossi plateau toward the southwest. 
This spontaneous migration reached a peak in 1975 of 20,000 persons. 
 It has
slowed since to 14,000 persons per year.
 

Rural-to-urban migration carries the most alarming significanceenvironmental forchanges. In 1960, 95% of the Population was rurel andonly 5% lived in the cities. By M70 11% of the total populationwas urban and only 89% rural. In 1975'urban areas of Upper Voltagained a total of 25,000 persons; 55.5% of that number, 14,000 penple,
were migrants and only 44.51 
of that increase 
(1],000 persons) was
natural. 
 A long-standing pattery, of migration is for farm
to workerstravel to the cities during the off-spason, swellir.g the size of
the city tremendously. 
Recently the population has not reduced
significantly when the plant:ng season returns.cities The grow..th ofis fueled by government expenditures, to meet the needs ofincreased urban pcsulation, thereby 
the 

fueling a cycle. Cities servethe important function of providing services to a rural-based economy.
As yet, however, the cities of Upper Volta do not have the industrial
base to either provide the services required by the rural axea or toprovide erployment for all the immigrants. 
 Under these circumstances
cities tend to become a drain upon rural resoarces.
 

For Upper Volta these trends in migration increase the pressure on
an environment which, despite irregular rainfall and low soil fertility, supports a dense population. 

Further statistics for population and the economy can be found in
 
Appendix II.
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3.0 Nattiral Resources 

3.1 Soils V 

3.1.1 Introduction 

The soil resource in Upper Volta is seriously depleted. De
rived from rock types whi.h charactsristica.ly yield soils of 
low productivity, the scanty resource has been subjected to 
land use practicea which have stripped the soil of fertility. 
Erosion rates are high and infiltration of water is low through
out nost of the country. Slash and burn agriculture methods 
applied in the savannas tend to tncrease the propensity to erode. 
Drought and overgrazing combine to reduce the native 	vegetation 
cover, thereby decreasing nutrient replacement in the soil and
 

increasing the tendency to erosion. Soil must be considered
 

tne most valuable natural resource in Upper Volta because it
 

gives direct sustenance to 95% of the population. Further, the
 

soil resource affects the recharge of groundwater systems and 

the quality of the surface waters. Degradation of soils can
 

change the dominance patterns in vegetative systems and these
 

in turn will affect the faunal components of the environment. 
Soils in this semi-arid environment constitute an extremely
 

fragile component of the ecosystem. The soils of Upper Volta
 

tend to be a thin stratumoverlying decomposed and infertile
 

laterite rock.
 

There appear3 to be no legislation in Upper Volta which considers
 

soil even as a portion of land use legislation. However, the
 
show interest in the furtherancegovernment of Upper Volta has 

of soil resources. A center for soil resources has been
 

established in Bobo-[joulsso with the assistance of the FAO. 

3.1.2 Classification
 
The Interafrican Committee for Hydraulic Studies has 	developed 

of west anda classification for the soils of the Savanna region 

central Africa. This system classifies soils according to their 

productive capacity. Upper Volta lies entirely within the range
 

of that study. There are 5 classes of soils, defined below. It 

should be noted the definitions refer to the capability of the 

soil at present, ,-nder"traditional methods of cultivation, i.e.
 

to the capability ot the soil without major irrrrovement,5, using 
isetraditional hand cultivation methods and with little 	or no 

of imported fertilizer. The capability defirtions .°ofer to
 

yields which range from poor (for class 4 soii') to good, but
 

in the west African context the yields produced by traditional
 

methods are genL-ially somewhat low compard with yields that 

ate obtained on agricultural stationr usinq improved 	 methods. 

5Sources: Ackels. 
 1970.
 

Cocheme and Fraquin. 1967. 
Inteiafrican Committee for Hydraulic Studies. 1979. 

Van Paay. 1980.
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Class 1: Generally good soils. These soils do not
have any serious limitations, and are able 
to produce good yields of suitable, climati.
cally-adapted crops.
 

Class 2: Generally moderate to good soils which have
 
slight to moderate limitations which may

restrict their use. 
Yields of climatically
adapted crops are moderately good.
 

Class 3: Generally poor to moderate soils. 
These
 
soils have limitations of moderate intensity,
 
are usually of fairly low natural fertility,

and generally give low to moderate yields of

climatically-adapted crops under traditional
 
systems of management.
 

Class 4: Generally poor soils. 
 These soils have moder
ately severe to severe limitations and, under 
traditional systems of management, give
 
generally poor yields.
 

Class 5: 
 Soils generally unsuited to cultivation,

though sometimes locally suitable for rough

grazing or other extensive uses. 
They suffer
 
from limitations which are generally severe
 
enough to exclude cultivation, such as shal
low depth, steep slope or very unfavorable
 
soil reaction (extreme acidity of salinity/

alkalinity), virtually preventing crop growth 
unless improved.
 

Class 1 soils occur only in a mosaic association with other
soil classes in Upper Volta. 
These soils are 
 often of a
mineral nature. 
In terms of the FAO mapping syntem they are
gleysols (humic, eutric and undi fferentiated), fluvisols (eutrnc and undifferentiated), gleyic luvisols and gleyic cambisols.
These soils occur along the major rivers of southwest Upper
Volta in association with soils of classes 3, 4, and 2 (by
order of prominance). Other patches of Class 1 soils occur in
the east and northeast of the country in association with
Classes 4, 3, 2 and 5. Cla.,ses 1, 2 and 5 are the least prominant components of that area. 
 Class 1 soils show greatest develop
ment along major waterwals.
 

Class 2 soils have only sliqht distzibution in Upper Volta and,
like Class 1, only occur in association with other classifications. Class 2 soils are 
found in the southwest and northeast
 
areas of the country. 
They are acid humic and vertic Hydro
morphic Soils which are gleyed throughout. There are some
immature soils over sandy alluvium, some Hydromorphic Ferruginous Soils over sands, and some Brown Subarid Soils in this
classification as well. 
All Class 2 soils in Upper Volta occur
 
in minor patches.
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Class 3 soils are second only to Class 4 in prominance through

out Upper Volta. In the south central portion along the border 
cover large unbroken otherwith Ghana, Class 3 soils a area by 

Class 3 occurs in associationclasses. In central Upper Volta, 
with Class 5 and it also forms a mosaic with other classes of 

soils in the eastern and southwestern parts of the country.
 

Class 3 soils are desaturated Tropical Ferruginuous soils
 
FAO terminology'.(equivalent to plinthic and Ferric luvisols in 

(ferric and
Slightly desaturated and desaturated Ferallitic Soils 

Orthic Acrisols, with some Nitosols) are also part of this
 

Minor types in this class are Brown Subarid
classification. 

Soils (vertic Cambisols), Vertisols and Immature Soils. The 

Tropical Ferruginous Soils are modal soils of the moderately
 

dry savannas, while the slightly desatarated Ferrallitic soils
 

axe found in wetter savannas.
 

Class 4 ,oils cover the greatest area. Perhaps 25% of Upper
 

Volta is covered by Class 4 soil without other association.
 

The west central area along the border with Mali, reaching to

wards Ouagadougou, is all Class 4. Class 4 also occurs as the
 

major component of the eastern and northeastern mosaic of 
soil
 

broad groupstypes and in the southwe3t mosaic. There are two 

of Class 4 soils divided by contrasting texture. The more
 

are very light textured sand soilsprominant first group are 
with little profile development. They are Immature Soils, 

and Tropical Ferruginous SoilsReddish Brown Subarid Soils, 
over eolian sands. These correspond to Rugosols and to luvic, 

The secondcambic and ferralic Arenosols in the FAO system. 


broad group consists of soils with very heavy texture, the 
Verti

sols; these are less extensive, occurring only in the south

east areas of Upper Volta.
 

Class 5 soils are loose shifting dune sands and saline soils.
 

The loose sands occur only in northern Upper Volta. Saline 

soils occur in northern Upper Volta and in small patches, 
both
 

unassociated and associated with other classe:, in central and
 

eastern Upper Volta.
 

The accompanying map is an attempt to reduce these complex
 
Due to simplification
soil associations into a simple form. 


and zeduction from the original map, the Hydromorphic and
 

Vertisols are lo-t because of their small map size.
 

3.1.3 Soil Use - Agriculture
 

Much of Upper Volta xs devoted to agriculture, pastoralism, or 
all of the 

a combination of the two activities. Virtually 

Class 3 and 4 land is being utilized in an extensive 
agricultural
 

atsystem. Large areas are temporarily exploitee a low techni

cal level and then soil fertility is restored by fallows. 

animal husbandry are essentially separate. The
Cultivation and 
fllow system leaves the soil without vegetative protection
 

during the rainy season when the intensity of the rains 
tend
 

to erode and leach the soil3. Tribal traditions maintain a
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large population on the land. The richest land with the great
est potential is nearly unpopulated. That land i, ,currently 
being cleared of disease by the government and settlement is 
beginning to take place.
 

3.2 Water 	Resources
 

3.2.1 Introduction
 

The water situation in Upper Volta at the present time is cri
tical. The country has just come through an extreme drcught 
from which it. has not yet fully recovered. Rain, particularly 
in the northern regions of the country, is irregular and of
 
high intensity, which causes loss through runoff. The river
 
systems are either at flood or nearly dry. There are too few
 
wells to meet people's needs and often the water is of poor
 
quality. Groundwater resources seem inadequate. Ir areas
 
where the water supply is secure disease is prevalent. However,
 
water resources in Upper Volta may respond readily to conservation
 
and development measures.
 

Data and general information on the water situation is now
 
readily available. The Interafrican Committee for Hydraulic
 
Studies has completed a massive study on Savanna Regional Water
 
Resources and Land Use. This study is complete and current, and
 
constitutes the major source for water _.iformation in Upper
 
Volta.
 

Water legislation is practically non-existant in Upper Volta.
 
Legislation treats only the public health aspect of water 
pollution (see Appendix V). Wat-r use and proprietorship are 
not legislated. Furthermore much of the small amount of surface 
water available for use flows out of the country. This water 
should be subject to international agreement, but no such agree
ment exists. However, the various international oI< anizations 
which bind 	the West African States to cooperative aorurnnts
 
provide a vehicle for the formation of such legislation.
 

3.2.2 Precipitation
 

Precipitation has been considered in the introduction to this
 
report (see section 2.1.2). Due to the erratic nature of rain
fall in Upper Volta and its high susceptibility to runoff, the
 
water available from rain will not be treated separately from
 
surface water.
 

6Sources: 	 Europa Publicationq. 1980. 
Ganley. 1976. 
Interafrican Committee on Hydrtulic Studies. 1979. 
U. S. Agency for International Development. 1.79.
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3.2.3.1 

3.2.3 Surface Water 

The River Basins
 

Volta River Basin
 

The headwaters of the Volta basin are in Upper Volta, but85% of the basin is shared by Upper Volta and Ghana.

countries sharing the remainder of 

The 
the basin are IvoryCoast, Bcnin, Togo and Mali. The mouth of the Volta Riveris in the Gu]f of Guinea. The basin consists of severalindependent sub-basins. 
The Black Volta, the White Volta,
and the Red Volta are the sub-basins of importance within 

the boundries of Upper Volta. 

Black Volta (Volta Noirel
 

The Black Volta rises in western Upper Volta and flows
to Lake Volta in Ghana. It first flows north and then
turns southward at its confluence with the Sourca.
Sourou is not only a tributary but a flood retention 
The
 

basin for the Black 
 Volta. It is cstimkated that 2503million m of water overflow into trie Sou:ou from the BlackVolta in flood season. Since the Sourou is large and
shallow, about half of the floodwator is evaporated.
 

Approximately 3.6 109 m3x of water Ikave, Uper Volta inannual runoff from Blackthe Volta, which i , about 6( of
the total volume of precipitation occurring 
 in the BlacxVolta Basin. September is the month of peak flow wbile
March is the month of lowest flow. 
The Black Volta 1,as 
a
year-round flow but withi 
a high-low variance of approxi
mately 900%.
 

White Volta
 

The White Volta rises in the north Sahelian zone 
and
flows only after periods of heavy rainfall. The gentle
slope of the riverbed promotes the formation Gf shallow
pools which are empty during the dry season. Within the
boundries of Upper Volta the White Volta has no tributaries.
 

Red Volta
 

The Red Volta is a tributary of the Volta butWhite doesnot join it until the two rivers rqmich Ghina. Thu RedVolta, like the White, is corpletely dry exceptheavy rainfall. Il4i nq in the center 
aftr 

of the country andflowinq southward into Ghana, the Rod together withWhite and another tributary, tho 
the 

! S3 i' , only contributeapproximately 37.8 x 109 m of water aranually. This isabout 10% of the annual rainfall for the entire Volta Basin. 
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Niger Basin
 

The Niger basin encompasses the eastern region of Upper
Volta. 
A low stand of hills separates the Niger Basin
from the Volta Basin to the west. 
That portion of the
basin in Upper Volta is the Sahelian section. Several
tributaries which rise in Upper Volta flow to the Niger
River; the most important of these is the Sirba River.
 

Small Watershed Runoff 

There is no data for the amount of runoff from smallwatersheds. 
 In the savanna zone these watersheds are
particularly important because of their use in small
water projects. 
These areas have an unreliable cycle
because of the irregularity of rainfall.
 

Flood Flows
 

High intensity rainfalls are brief and limited in area.
These cause overbank flooding but usually do not resalt ina significant increase of flow at gauging stations. 

Low Flows and Drought
 

Flows usually decrease from January to April. 
The
Sahelian zone rivers show a characteristically irregular
runoff pattern from year to year. 
Streamflow data show
lowest values during the three drought periods of this
century, which were 
1913-14, 1940-45, and 1969-74
 

Water Quality and Quanity
 

No information is available on the quality of river water
for human consumption. Sedimentation rates have not beencalculated, but observation indicates that sedimentation
is highest at times of peak water flow. 

Data indicates that the amount of water available fordevelopment in Upper isVolta lower than for most otherWest African countrie&. 
 This is due to the irregular

pattern of riverflow throughout the country. 

3.2.3.2 
Use of Surface Water 

The volume cf surface water actually uses has not beendetermined, but these resources appear to be considerablyunderutilized. 
Data indicates that in West Africa as a
whole only approximately 3% of annually available surfacewater is being used. 
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Storage 

In Upper Volta there are 6 dams completed or under con
struction. Four of these are on the Sirba River of the 
Niger Basin and two are in the Volta Basin. The dam at 
the confluence of the Black Volta and the Sourou rivers 
is a multiple use dam for flood control, irrigation and 
fishing. The dam on the White Volta provides water to the 
people of Ouagadougou. Two of the dams on the Sirba also 
provide water for human consumption while the other two 
provide irrigation water.
 

Twelve other dam sites have been identified and precon
struction nts are being conducted. The majority of 
these dams will provide water for irrigation solely or 
in combination with other functions. Four dams will 
provide electrical power, one will provide water for 
industrial use, and one will provide water exclusively for 
human consumption. A complete list of dam projects is 
given in Appendix VIII. 

Fishing
 

The total catch of fish in 1973 was 3,500 metric tons.
 
The total fishing industry contributed less than 1% to the
 
GDP. Fish are a valuable source of animal protein. In
dustrial fishing will probably increase when the construc
tion of dams is completed. There is no information avail
able on the amount of subsistance fishing. 

Irrigation
 

The total area of land under irrigation in Upper Volta is 
7,900 hectares, including 4,300 hectares on which there is 
full water control. There are two main irrigation schemes.
 
The one at Banfora is devoted to 2,600 hectares of sugar 
cane. 
 This area is being expanded to 4,000 hectares. On
 
the Kou, 1,200 hectares are under rice cultivation. The
 
remaining areas comprise small schemes in valley bottom, 
for flood recession irrigation.
 

More than 300 small damsi are used to draw off rain water 
to complete the gr, ring cycle of crops started in the rainy 
season or to provi L, water for people and stock in the dry 
season. Most of thc' e dar-; are between 3 and 10 meters 
high and are subj(-ct- to high evaporation and seepage.
Seventy percent of total volume may be lost. Drawoff 
facilities on many of these dams are reported to be in
efficient.
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3.2.3.3 Surface Water and Health 

The upper reaches of the Volta River have perhaps the high
est infection rate of onchocerciasis in the world. This 
parasitic infection known as "river blindness" is a micro
filarial disease transmitted by the small black fly 
Simulium damnosum. The larvae of the black fly is dependent 
upon rapidly flowing, highly oxygenated, and highly nutri
tious water. These conditions are completely met by the 
Volta rivers during flood season. Approximately 75% of the
 
population of Upper Volta harbor these parasites and 10% 
of the population are blind. In the area of the occurrg.nce 
of onchocerciasis settlement has been scarce, although 
these are usually highly fertile agricultural areas. In 
1970 a seven nation control project was proposed to combat 
the disease, and in 1975 massive spraying with insecti
cides was begun in an attempt to kill the Simulium larvae. 
The project, which covers even small stream during the 
rainy season, is expected to last 20 years. Spraying of 
onchocercal worm breeding sites may be continued for as 
long as 40 years. 

Schistosomiasis concentrations can be found around man
made lakes, pools and dams. This is a health problem
 
which is likely to increase with the activities of man
 
because man created habitats are conducive to the spread
 
of the snail host. Control of the parasite is most
 
efficient through destruction of habitat. However, as of
 
yet, nn single control method is recommended by world
 
health authorities. 

3.2.4 Groundwater 

In any groundwater system topograpny and climate are the pri
mary factors which affect infiltration for recharge of the
 
groundwater resource. Subsurface geology determines the location, 
boundaries, storage, transmittal and quality of the wter tiesource. 

The Basement Complex known as the Libro-Ivorian-Voltaic Shield is 
comprised of metamorphosed Pre-Cambrian granites, schists, 
quartzite and various eruptive rocks. The lithologic nature of 
these basement rocks, which are the most promiiient component of 
Upper Volta's gec~ogic setting, is not conducive, to good 
groundwater prospects. This basement rock i, _:q)], -u',ceptible 
to fracturing and weatherinq, hcwever, which i'reaso the 
groundwater potential.
 

Sedimentary basins make up only a -mall port_w. ()f 1'pr.r Volta's 
geologic structure. Of the'w the Paleozoic '.ur' ntary cover 
founa . i the routheast and west are not favoral,le for qround
water except where fracturino has occurred. The ',e,.ozoic sedi
ments which occur in a s:mall area near the t'ali hor!,,r offer 
good groundwater orospcts. Most of Upper Volta is underlain by 
a geologic structure wlich is a poor aquifer. Fourteen percent 
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of tht total country is underlain by fair to good aquifers.
This figure refers to the native rock type and structure. 
Fracturing and .at!hering processes, which are extensive in
fluences throughout the country, tend to increase the storage
and yield capacities of the basement rock. 

3.2.4.1 Groundwater Occurrence
 

Groundwater occurrences in basement formations tend to be 
extremely variable and discontinuous. This is caused by
the highly localized nature of the fracturing and wdather
ing processes. Fracturing and weathering generally occur 
together since fracturing promotes weathering. Thus a 
surface area of extreme weathered condition is likely to 
overlie a fractured area and favor groundwatcr bodie2 
Well yielas off these basement rocks are usually loq,
averaging from 0.5 to 8 m3/h. Well depths averaqc 15-40 m.
 

The Paleozoicsedimentarl, basin is only a slightly better
 
aquifer than the basement complex. Th-2re are, however,
local occurrences of exceptionally good aquifers such as 
the Kou springs in Bobo-Dioulasso, which discharges 2-4 m3/
$. Well depths average 25-40 m with yields which vary
greatly with rock type. 

The Mesozoic sediments arc considered to be Continental
Terminal Sand and Sandstone Clay. This is a fair to good
aquifer which might be expected to prtduce 10-150 m3 /h.
Well depths can be expected to be deeper in this area. 

The basement complex is considered to be a p)oor but usable
aquifer which is particularly appropriate for rural water
supply. The sedimentary oasins are good aquifers but do 
not cover a significant ortion of Upper Volta. 

3.2.4.2 Groundwater Movement
 

Groundwater recharge is mainly from rainfall. Therefore 
recharge is dependent on the irregular rainfall patterns

noted in Soction 2.1.3. 
 Important seasonal fluctuations in
 
the water table occur. The water table does not qignif1
cantly recharge ;he river systems in Upper Volta, nor do
 
the rivers recharge the aquifers. Once rdinwater has 
reached the river it is virtually unavailabl, for recharge. 

Yield from GroundwaterStoraeg
 

The safe yield, or natural recharje, which inmiylht be expec
ted is a difficult fLiure- to deternmine for theLe highly
complex qriundwate-r co:iditions. The Interafrican Committee 
for Hydraulic Stuidi,, ctirmates thit UIpywr Volta has a 
total of 22,'.00 millioin m of watexr mininabla from the bacie
ment complex anr itiothor S,230 million m from sedimen
tary ource.,n. They caution that these liqurons are conserve
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tive. GenerfAlly speaking, groun4water from basement sources 
might be expected to yield sufficient water for rural needs 
but will not support a population of urban densities. The 
sedimentary basins might be able to meet urban demands but 
they occur in low quantity in areas not close to urban popu
lations,
 

Groundwater Quality 

Groundwater quality is thought to be good throughout with 
less dissolved salts from basement groundwater then from 
sedimentary. 

3.2.4.3 Use of Groundwater
 

Upper Volta has several thousand low-yield wells in the
 
Basement Complex. These wells serve for village water
 
supply. The development program has a goal of 5,000 new
 
wells in 5 years starting in 1978. Livestock are also
 
watered from groundwater rescurces. Irrigation is not a
 

conon use of groandwater, and uroan use of groun6water
 
is probably limited; no references to such use were found 
in the literature.
 

Wells may be hand-dug or drilled. Those which are dug
 
by hand are generally operated by traditional waterlifting
 
methods which may result in groundwater contamination and
 

health hazards. Hand pumps are also used, especially or.
 
drilled wells. Motorized pumps are less frequent; there
 
are an estimated 500 in Upper Volta.
 

3.3 Flora 

3.3.1 Introduction
 

In a country where 95% of the population earn their living by
 

farming or pastoralism, where the population is reasonably
 

dense with a long history of habitation, and where the climate
 

is severe, it is highly probable that areas of totally natural
 

vegetation will be limited. The vegetation of Upper Volta
 

shows the influence of overgrazing, intensive harvest for fuel
wood, drougnt, and complete destruction in order to bring land
 

under cultivation.
 

7Sources: Interafrican Committee for Hydraulic Studies. 1979. 

International Union for the Conservation of Nature and 
Natural IL-sources (IUCN). 1979.
 

Ouedraogo. 1975.
 
Rattray. 1960.
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Fourteen percent of the land area of Upper Volta is considered 
forested and under the administration of the government. 
Seventy-two percent of these forests are national parks and 
reserves. The legal structure exists to protect completely 
some species and restrict the use of other species, but 
funding and manpower to enforce the regulations present problems. 
The budget for forestry services is one of the most limited in 
the Ministry of Planning and Rural Development. Legis'.atlve 
emphasis has concentrated on forest regulations and does not 
consider the vegetation zone type as a whole. Vegetation is
 
threatened by indigenous land use patterns which may or may not 
consider the species which are protected by legislative restric
tions. Wood is the most common fuel throughout Upper Volta.
 
Reforestation i8 being undertaken with varying success and effi
ciency. Plant protection services are being strengthened.
 
Appendix V presents the rertinent legislation. 

3.3.2 Natural Vegetation
 

Upper Volta is a vast stretch of semi-arid savanna which can be 
divided along a north-south gradient into three distinct vege
tation zones. These zones correspond to the relative density, 
growth-form and height of the woody perennial species. The 
northern portion of the country is far more open, with fewer 
tree and shrub species than the area to the south where vege

tation can be classified as woodland. Along the bankt of 

major rivers fringe forests add pockets which are more densely 
wooded. The majority of all perennial vegetation is deciduous. 
The vegetation zone categories used in this report are derived
 

from a classification of African vegetation types created in 
1956 by the Commission for Technical Cooperation in Africa,
 
South of the Sahara/Scientific Council. The international liter
ature, while quite consistent in the area covered by each of 
these divisions, is not consistent in names usee in classifica
tion. The most commonly applied vegetation names are noted
 
below.
 

3.3.2.1 Shrub Savanna (Sahel desert, South-Sahelian Zone)
 

this area is the northernmost vegetation zone in Upper 
Volta. Its northern limit is an area of sand dunes with 
few trees or shrubs. To the south the area is still very 

open but the qrass cover is more complete and the shrubs 
become more frequent. The dominant species are Acacia 
and other deciduous thorn shrubs. The soils of this area 
are likely to be sandy which gives a habitat advantage to
 
the Conchrus genus of grasses. On sandy clay scils or 
clay soil Andropogon grass is more common. A 7ore 

complete list of woody species can be found on tie accompany
ing table. Grass species inl'udc: 
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sandy soil 

Cenchrus biflorus Choris prieuril' 
Ct ium olegans Eragrostistrend1a 
Eragrostis pilosa Aristida adscensiaois 
Aristida mutabilis A.Lstida longifZora 
Aristida stipoides Pexotis patens 
Latipes senegalensis 	 Tragus raceosus 
Brachiariahagerupii Brachiariadeflexa 
Trichoneura molis PennIsetum pedicellatum 
Dactyloctenium aegyptium 

Sandj Clay or Clay Soil 

Andropogon amplectens Schoenefeldia gracilis 
Sporobolus festivus Tetrapogon spathaceus 

Many of the grass species are perennial. This is an 
important pasture area for wildlife and domestic herds. 
The area was particularly devastated by the drougtt. Even 
the trees suffered great damage in part because herdsmen 
pruned any green shoots to feed their stock. Under these
 
conditions it is difficult for the trees to regenerate.
 
The overall effect has been a reduction in the number of 
trees and in these species which depend on the shaded 
habitat at the base of the trees. 

3.3.2.2 	Wooded Savanna (3ahelian-Sudan Savanna, Sudanian Isoberlinia
 
woodland, Sudan)
 

Wooded savanna covers the centez of Upper Volta in a broad
 
band from east to west. Here the open grassland is scattered
 
with deciduous trees which are a mixture of broadleafed and
 

fineleafed species. Trees and shrubs are more numerous in 
both absolute numbers and in the number of species. Dominant 
grass species are Andropogon spp. on sandy and sandy clay 
soils, Ctenium spp. on lateritic soils. Grass specie" 
include: 

Sandy and Sandy Clay Soil
 

Andropogon gayanus (and several Andropogon chevalieri
 
varieties) Andropogon pinguipes
 

Andropogon pseudapricus Andropogon tectorum
 
Cymbopoqon giganteus Digitariaperrottetii
 
Panicum praealtum Panicum tambacoundense
 
Pennisetum hordeoides 	 Pennisetum subangustum
 
Rottboellia exaitata Schizachyrium exile
 

Schizachyrium semiborbe Schizachyrium brevifol ium
 
Setaria sphacelata Setaria pallide-fusca
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HAUTE-VOLTA
 

A. Pare national du W 
 350.000 ha
 
B. R62erve totale d'Arly 
 206.000 ha
 
C. R6serve totale du Singou 192.000 ha
 

D. Parc national de PO 155.000 ha
 
E. Parc national des Deux Bal6s 
 115.000 ha
 

F. R~serve totale de Bontioli 
 12.700 ha
 

TOTAL 

1.030.700 ha
 

Source: 	 International Unioa for the Conservation of Nature and Natural 
Resources (UCN). 1979. 
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Lateritic Soil
 

Cteni um newtonii Diectomis fastlgiata 
Elyonurus elegans Loudetia togoensis 
Schizachyri um nodulosum 

The wooded savanna is the area of Upper Volta which has 
been subjected to the greatest agricultural pressure. 
Cultivation, grazing, wood gathering and hunting provide 
major impacts. often the land is burned prior to cultiva
tion to encourage grass species which are preferred for 
grazing. Burning is a direct selective pressure. 

3.3.2.3 	Woodland (Sudanian savanna, Sudanian woodland, Guinea wood
land)
 

The woodland vegetation zone is the scuthernmot vegetation 
zone in Upper Volta. It occuri's only in the southwest 
area of the country. This area is considerably more mesic 
than other part-U of the country and that is reflected in 
the vegetation. The region is far less prone to drought 
and areas of perennial water are more frequent. Tree
 

species are larger and in absolute number they are far 
more numerous. In some areas the canopy may be nearly 
closed. 	Species are more often broadleafed; some are
 
evergreen. Grass species are doranated by 11L2arrhonia, 
which is 	a fire tolerant species. This southwest area in
 
Upper Volta has felt less human influence than other regions 
because of the presence of tsetse fly and onchocerciasis.
 
These less settled areas are presently the focus of nation
al development efforts.
 

3.4 Wildlife and Protected Areas 

3.4.1 introduction 

It is possible that Upper Volta has the greatest wealth of 
faunal species in West Africa. Even in areas not designated 
as protecte4 populations of the once numerous natlie species 
still survive. The drought and increasing population pressure 
have reduced the habitats of these %"ildanimals. There is no 
limitation on huncing and huntinq license fe are low. Upper 
Volta's fauna is qenrally overhuntcd. Traditional mothods of 
utilizinq wild aninils as a iource of food are exertinq 

8Sources: International UnLon for he Conservation of Nature and 
Natural Reiouice,5 (lUCN). 1979. 

IUCN. 1973. 
IUCN. 1971 
Pwpublxque do hlaute Volta. 1974. 
Van Msay. 1980. 
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severe and increasing pressure on the remaining wildlife popu
lations. There are a significant number of professional
hunters who make their living through the sale of game meat.
The growth of urban areas has encouraged this activity. 

There are laws which regulate hunting and protect animal species;
however, due to a lack of resources, these laws are difficult
 
to enforce, even in protected areas. Two laws of 1968 give

special protection to animal species. Ordinance 68-50, which 
ratifies the African Convention for the Conservation of Nature 
and Natural Resources, protects a total of 106 mammals, 19
bitds, 13 reptiles, and 7 fish. Ordinance 68-59 protects

species, setn hunting rules and designates protected areas.
This ordinance protects or partially protects 44 mammals, 25
 
birds and 7 reptiles. Another 32 miammals, 14 birds, and 2 rep
tiles are designated as small game. All species native to 
Upper Volta which are listed on the available threatened or

endangered species lists cc-n be found in these documents. With 
proper enforcement these two ordinances would probably consti
tute powerful an.rmal conservation instruments. 

Wildlife concentrations are greater in protected areas 
and in
 
areas where human populations have been low. Buffalo, monkey,
antelope, lion 
, elephant and crocodile can be found in the
south portion of the country. In the north, close to the 
border of Mali and Niger where there is no protected area,
giraffe can be found. 
 In the south there are some wetland
 
areas which provide important habitat for birds.
 

3.4.2 Protected Areas 

Upper Volta has 6 protected areas which enclose a total area of
 
1,030,700 hectares. 
Two of these areas, W National Park and
 
Arly Faunal Reserve, meet the United Nations standards of pro
tection, size and maintenance which provide them with full
 
status given to national parks.
 

3.4.2.1 W National Park (350,000 hecteres)
 

Tha vegetation of this park is partially open Sahel savanna
in the north and open woodland in te south. The vegeta
tion is degraded throu'iout. The Atacora chain of hills 
crosses the p--k from northeast to 2outhwest, of which the 
highest peak is 375m. The fauna includes elephant,
buffalo, roan antelope, hartebeest, topi, buffon' kob,

Defassa waterbuck, Pohor reedbuck, hu-hbuck, red-flfanked 
duiker, oribi, Grimm's duiker, lion, cheetah, ari yellow
baboons. In well-wdtered areas there are hippopota-d, 
crocodiles and tortoises. 

This is an international park ';har4d with Niua'r and Benin. 
Hcwever, management throughout is not equal. In Upper

Volta poaching is reportnA to be heavy. 
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3.4.2.2 
Arly Total Faunal Reserve (206,000 hectares)
 

Arly Reserve is a huge flood-prone lowland area which has asimilar savanna woodland vegetation to W National Park.
Arly is bordered by the Pendjari River. There are permanent ponds in the dry season. 
Fauna includes elephant,
buffalo, kob, hartebeest, hippopotamus, various antelopes,

lion, leopard and various primates.
 

3.4.2.3 
Singou Strict Reserve (192,000 hectares)
 

This park lies to the northwest of Arly but is drier, witha fairly dense savanna vegetation. The fauna is similar to 
that of Arly. 

3.4.2.4 Po National Park 
(155,000 hectares)
 

Po National Park is 
a wooded savanna. 
The fauna includeselephant, buffalo, roan antelope, hartebeest, oribi,Grinm's duiker, Bohor reedbuck, warthog, vervet, and patas. 

All of the permanent ponds in this park are occupied continuously by fishermen which restricts wildlife access to
water. 
The entire park is threatened by poaching, cattle
grazing and woodcutting by local population, especially in
 
the dry season.
 

3.4.2.5 
 Deux Bale's National Park (115,000 hectares)
 

This area is savanna, with forest along the White VoltaRiver. 
In this park the fauna has been completely exter
minated.
 

1.4.2.6 Bontioli Total Fauna Reserve (12,700 hectares) 

In the southwest part of Upper Volta Bontioli Reservelies in a Isoberlinia woodland. There are many elephantsand some yellow-backed duiker but no topi. 
 A more com
plete faunal report is not available.
 

3.4.2.7 Reported but Undocumented Reservu, 

There is a reserve at the confluence of the Com3e Riverand Leraba River in an Tsoberlinia woodland. Faunacludes elephant, some wild hog, 
in

Buffon's kob, reedbuck,hartebeest, Defassa waterbuck, bushbuck, roan antelope
 
and chimparizee.
 

3.4.3 Other Important Habitat 

Riverine comunities havu not been given official protected
status by any existing legislation in Upper Volta. Riverinehabitat ic, however, a minor corponent of some of the protectedareas. The fauna of the river environment Is particularly
rich, w'ith species which are restricted to this habitat. 

29
 



Wetland conmmunities are even less frequent in Upp r Volta than 
riverine comunities. The wetlands are particularly inportant 
for ndgratory avifauna. Wetlands are particularly susneptible 
to habitat destruction by draining for cn..tivation, overfrazing, 
and fishing. 

3.5 Minerals and Energy
 

3.5.1 Introduction
 

It is speculated that Upper Volta has significant deposits of
 
minerals but few have been exploited at.the present time.
 
Because there has been little development of economic mineral
 
deposits, the legislation concerned with mining and mineral
 
processing is either nearly non-existant or not reported in the 
international literature (see Appendix V). Geologic mapping
 
of Upper Volta has been conducted and mineral exploration is
 
currently underway.
 

3.5.2 Economic Deposits
 

Manganese
 

Tambao - Thb Tambao manganese deposit near the border with Mali 
and Niger is being developed. The estimated ore reserve is 
13.5 million tons (oxidized) of which 54% is manganese and 
0.14% is phosphorus. The annual production estimate is 
500,000 tons. 

Other Deposits- A manganese deposit has been described from the 
area west of Boromo. No information is available. 

Gold 

Poura- The gold deposit at Poura was exploited until 1966.
 
Further development of the deposit is under study. Annual 
production was 2170-3720 kg of ore.
 

Limestone 

Tin-Hrassan- The Tin-Hrassan deposit has enhanced economic value 
because it is located near the Tambao deposit. The estimated 
reserve is 56 million tons, of which 46% is CaO and 3% is MgO. 

3.5.3 Deposits of-Unknown Economic Value Under Exploration or Study
 

Phosphate for fertilizer 

Copper-Gold near Kaya 

Iron, Titanium, Vanadium near Dori 
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Lead at Gan 

Antimony 

Diamond
 

Bauxite at Kaya and Kongoussi 

Zinc at Tiebete
 

Nickel near Dori 

Marble near Tiara
 

Granite 
 for building stone, near Ouagadougou
 

The lack of transportation facilities has been a major block
to the development of mineral deposits in Upper Volta. 
The
railway system is being extended. The development of the
Tambao manganese deposit depends upon construction of a 350 km
extension to the railway from Ouagadougou through Kaya and Dori
to Tambao. 
Water and energy avdilability are likewise inhibitors
 
of mineral development.
 

3.5A Energy
 

In Upper Volta energy is generally in the form of wood fuel
 
which constitutes 94% of current energy consumption.
 

All petroleum requirements are met by imports. 
 Explorations for
 
oil deposits have not been reported.
 

Installed electricity capacity was 16.7 megawatts in 1973.

Electric power development is a prime tarqet in Upper Volta.Projects were under construction or in the planning stage inBobo-Dioulasso, Kou River, Gaoua, Kaya, Tenkodoqo ,and Fada N'
Gourma in 1974. 
 A dam on the Black Voltu is planned for the

Gaoua area for 60,000 kilowatt-hours.
 

It is not known if wind energy development has been studied inUpper Volta but studiet. elsewhere in West Africa seem to encour
age this form of energy, particularly for use at the village

level.
 

Solar energy has been investigated. Pilot projects for solar
electric power generatinq plants are showing encouraging results 
for meeting village power needs. 
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4.0 Environmental Problems and Environmental Projects
 

4.1 Interactive Problems V
 

Mhe problems considered for this report are the m jor environmental 
problems facing Upper Volta. It is always true that environmental 
problems are human problems but this is perhaps more evident in a 
country so closely tied to its natural resources. An attempt has 
been made to divide the environmental problems into interactive sub
units but in reality there is no division within each problem. Each
 
system is an integral part of every other. 

The major climatic influences which affect Upper Volta probably be
came similar to present conditions about 5,000 years ago. Minor 
changes over the last few hundred years have left little evidence on 
the landscape, probably because the most overwhelming condition is 
that of variability of precipitation and the occurrence of indivi
dual extremely heavy rainstorms. The natural vegetation is adapted 
to an irregular climate. The species which occur survive because
 
erratic conditions are compatable with their physiology. Years of 
high and low rainfall tend to be bunched together in clusters. 
There have been three periods of significant drought in this century,
 
and there have been periods of significantly increased precipitation.
 
The most recent drouqht period of 1969-1974 was preceded b, a siqni
ficant wet period of 1950-1963. This indicates a natural cycle of
 
short-term weather fluctuations. Some researchers suggest that
 
lengtheniny Luc'rrent droughts indicate a subtle though pervasive 
change toward a drier climate. In either case it is quite true that 
drought is a parameter that must be considered a major and recurrent 
cnvironmental factor. 

Despite the adaptability of the natural vegetation to droug:.t condi
tions and general climatic irregularity it is evident and well 
reported that the desert lands are encroaching upon the ;avanna. 
This is apparent not so much from climatic changes as fton changes in 
vegetation and soil. Notable changes in vegetation are cccurring 
which leave progressively larger areas of the savanna re ,cwrllnq the 
more xeric desert. The absolute number of p iniant;r',o.',, to 
grazing, cultivation, cutting, burning, and drought have, !ecreased. 
This has created a more open aspect of the land. The Lcx of vege
tative cover has left the soila exposed. The intiict of exposure is 
an increase in all types of erosion b4.cau!,e windn tend to make vast 
quantities of soil airborne andrains tend to be sudden and intense. 

9Sources: 
 Campbell and Renwick. 1975.
 
Charney. 1975.
 
Dalby, Church and bezzaz. 1977.
 
DuBois. 1973.
 
Eckholm. 1977.
 
Intcrnational Union for con,ervation of Nature and 

Natural Per.ources (IUCN). 1971. 
Johnson. 197 1. 
Nicholson. 197h.
 
Seifert and }Kamrany. 1974.
 
U. S. Agen&- for International Development. 1990. 
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water supplies encourage herd size increise and a more sedentary 
life style. All of these factors mean more wealth for the pas
toralists' economic security in bad times, and a greater grazing 
pressure on the land. In some areas of the Sahel the cattle 
population doubled between 1960 and 1970. Cattle are an im
portant export commodity in Upper Volta. 

Overgrazing by livestock appears to be a major factor in
 
desortification. The overgrazing situation increases not only 
with the increase in animal populaton but with the change 
toward a more sedentary lifestyle in response to water resource
 
improvement and political and adminiL.-_tive arrangements. 
Further, as poorer lands are lost to the desert, livestock are 
concentrated on ever-shrinking pasture lands. Agricultural land 
too is encroaching upon traditional pasture. Trampling and
 
compaction from grazing all take a heavy toal on the grasslands
 
where large numbers of animals concentrate. Not only are the 
plant resources directly affected but the soil resources are
 
deteriorated.
 

4.1.2 Agriculture
 

Farming at subsistance level is a study in making do with little. 
Therefore, with the lack of equipment to clear new land, slash 
and burn techniques arG a commonly practiced method of land 
preparation. The ash from the burn adds a sudden burst of 
nutrients available to the first year's crop. Initial yields 
may be high but succeEsive yields are drastically reducbd. 
After a short period of time the land is allowed to remain 
fallow for a number of year,;. Some natural vegetation and 
fertility is restored by this process, Burning the, land is the
 
cheapest and least laborious method of land clearing. However,
 
there are a number of problems inherent in the cycle of slash 
and burn agriculture followed by a fallow period.
 

In the more wooded areas of the savanna the burning itself way 
be a problem. It may get out of control and threaten either 
neighboring crop land or land the farmer is unable to use himself. 

Lands that have bven burned but not used and la&nds that are 
fallow are highly siusceptible to erosion. Topsoil may be -er
iously depleted. Water and wird erosional processes will both 
have noticeable ixrpact',. 

The fallow y, tvm dl ten(d,; upon a course of fallow yea s to re
store fertility. %h. necd for new arable land has increased 
but littlb iiew land is available; as a result tla fallow years 
have Leen reduced and the soil fertility has declined. in 
some aicas of W,:st Africa fallow time has decreased more than 
50% while the ase of fertilizers has changed only slightly. 
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44l.3 Woodcutting 

'Woodcutting is a serious problem. The rate of wood consumption 
in Upper Volta was estimated to be equal to the rate of net 
reproduction of trees in 1974. There are three reasons for 
wuodcutting: a) cutting for building material; b) cutting of 
foliage to feed livestock, which is particularly prevalent 
during times of drought; and c) the cutting of wood for fuel. 
Ninety-four percent of the total energy consumption is from wood 
resources. In 1974 this fuel consumed 20 to 30% of yearly 
income. People in the countryside around urban areas find the 
sale pf firewood to townspeople a useful supplement to cash in
come. VJ-tua3A-y all the stands of trees within 70 kilometers 
of Ouagadougou have been exhausted. This depletion of forest' 
resources is countrywide, though more noticable around urban 
areas. That the availability of firewood has a major impact on
 
the quality of life is evident if only from an economic point
 
of view. There are other equally important consequences of the
 
loss of the forest resource. Other sylvan produce such as
 
honey, fruits, nuts, beans, and medicaments are lost with the
 
wood supply. Furthermore trees, through their root-to-leaf sys
tems, bring up nutrients from below that are relcased to the 
base-poor sandy soils through the decaying of leaves. Trees 
break the speed of wind, and reduce the rate of evaporation at
 

the end of the rains. They bind the soil, provide shade, store
 
water, and encourage water percolation into the soil, thereby
 

reducing runoff erosional flooding. These fartors alone are
 
major losses which favor desert encroachment.
 

As the supply of fuelwood is reduced the population turns to 
its only other available source of fuel, dried dung. This 
constitutes a serious loss of agricultural nutrients. Manure
 
which would be added to the field is dried for fuel. Perhaps
 

more important than the loss of nutrients is the concommitant
 
damage done to soil structure and quality through failure to
 

return manures to the fields. Organic material, play an impor
tant role in the preservation of soil ftructure and fertility. 
The loss of structure and fertility results in low productivity 
and erosion. Low productivity necessitates the need for more 
arable land and causes the shortening of fallow pIro'is. The 
cycle is complete and aqain favors desertification. 

4.1.4 Water and Health
 

Only 25% of the population has access to a -afe water supply; 

therefore 75% of the population in In danger of be
coming ill from their daily water supply. Groundwater, which 
geologically shou1d be pure and nwet, is often contaminated 
because of the water delivery system. Often hand dug wells are 

an open system whereby any contaminant on a hand may be added 
to the groundwater. Many communicable diseases are transmitted 
in this way. Small and large irrigation systems encourage the 
population of the snail that harbors schistosomiasis, causing an In
crease in this endemic intestinal parasite. Onchocerciasis
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is extremely prevalent and is dependent upon fakst running 
streams for the spread of its fly host. Malaria, also common
 
though not as prevalent as might be expected, is spread by a 
mosquit, whose larvae depends upon still water such as might be 
found behind a small collecting dam. Health problems related 
to water are prevalent and affect the majority of the population. 

4.2 Remedial Measures and Governmental Projects LO/ 

The government of Upper Volta has shown a firm commitment to develop
ment within the structure of the environment by adoptioi of a strategy 
which emphasizes the small farmer in the existing rural situation.
 
Stated goals include achievement of food self-sufficiency and a 
better quality of life for the rural population. The decentralized 
rural development administration provides a structure for village
based development. The integrated rural devslopment strategy should
 
begin to ameliorate pressures upon the environment. Twenty percent
 
of the core component of Upper Volta's 5 year (1977-81) development
 
plan is alJocated to crop production, livestock, environment, rural
 
hydraulics, and the Volta Valley Authority. Most of these activities
 
are to be undertaken by the regional development organizations (ORDs).
 

Some of these projects, such as the "Ponds du Developpement Rural" 
project, which is to take place in 5 ORDs in the Fossi. Platcau area, 
aim at increases in agricultural production and irprovennnts in 
village water supplies. Such projc:."s will incorporate entire
 
ecological systems. Similar projects have been identified for each
 
ORD.
 

Livestock has also been given priority in development, receiving over 
one quarter of the rural sector investment. Development in this 
sector needs to be carefully assessed. The interface of indigenous 
methods of livestock husbandry and a livestock-based economy with 
modern livestock techniques could lead to further overstocking of the 
rangeland and degraddtion of the environment. 

Water development plans concenhratu on assuring the rural water supply 
together with making water available to livestock. Projects include
 
dams, wells and the general improvement cf arable land. 

The dam projects were outlined previously in this report. These 
projects, both large and small, should be assessed for their impacts 
upon the environment and possible mitigation of these impacts. The 
structure of a dam changes the water course from a live stream with 

10Sources: Berry, Ilay and £cott. 1978. 
Duke. Undated. 
Horenstein. 1979.
 
International Union for Conservation of Nature and 

Natural Pasources (IUCN). 1971. 
Murphy. 3 979. 
Van Raay. 1980. 
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waterhighly oxygenated water to a motionless body of water. All 
parameters will change and cause changes in the living conditions 

to completelfor the inhabitants of the water. It is qu..te possible 
wipe out some species of C' I, for instance. On the other hand, 
fishing could become an imprtant fond item to be exploited in the 
reservoir behind a large dun. The construction of a dam upsets the 
distribution pattern of environment-related jobs. Fewer jobs in
 

agriculture could mean more jobs in fishing. The patterns of pastor

alism may also be upset. Water-borne disease parameters could also
 
be changed.
 

Irrigation from small dam projects iil probably have a significant
 

effect upon agricultural production in the future. It is also
 

possible for irrigation to increase salinization. This consequence
 

must be monitored as it tends to be a rapid process in arid environ

ments.
 

Well development has been described previously. The establishment of 

new wells and the upgrading of those already in existence should be 

a positive factor in the control of communicable disease.
 

The Volta Valley Authority (AW)was created in 1974 to administer
 

the Volta River valleys. The Volta River is one of the areas
 
In 1973 the World Health organizamost affected by onchocerciasis. 


tion started a program of chemical eradication which is controling
 

the Simulium fly host. This control has opened the Volta River
 

Valley to development. The AVV has a highly-controlled program of
 

colonization and development. This program strives for maxirum
 

agricultural development while minimizing ecological damage. Non

arable lari is to be preserved for wildlife, grizing and wood produc-

Animal traction
tion. A reforestation program has been implemented. 


and crop rotation are agricultural practices which are infrequent in
 

other parts of the country. Fertilizer is required but sometimes it
 

is not used on the fields. Analysis data is just becoming available
 

ior this project, which receives a great deal of government funding
 

plus large financial and technical aid from several donor countries.
 

The primary justification of this project is as a testing groune for
 

agricultural tcchniques and extension methods which can be used in
 

the rest of the country.
 

Movement into the Volta Valley has been planned by AVV and also is
 

spontaneous by colonivs in search of new land. The areas from
 

which the people are movLng are environmentally different from the
 

valleys. Soil and vegetation types, animal populations, and water
 

management and floodinq characteristics are new. Crops and markets
 

are changed also.
 

The onchocerciasis clearing project raises its own questions with the 

long-term %weof even low levela of insecticide. Impact on other 
Also, the activitiesforms of life, especially fish, may be extreme. 

of man tend to increase the range of the Simulim fly by creating new 

habitat which extends beyond the area of spraying. It is possible 

too that during the term of spraying the fly may develop a resistance 
However, this project has been a significantto the insecticide. 


advar.ce in improving the health conditions in the Volta Valley.
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Reforestation is taking place in Upper Volta but was begun only in 
1973. Strengthening of plant protection services is also taking 
place. Upper Volta expects to reforest 20,000 to 40,000 hectares
 
annually. This same land which is needed for wood production is also 
needed to expand food crop production. The government is encouraging
 
research into alternate forms of energy, thereby reducing the coupe
tition for the land resource.
 

4.3 Proposed Projec-s and Continuing Projects l J 

The United Natiorn Sudazio-Sahelian Office, an arm of the United 
Nations Environment Program, has undertaken an analysis of the problem 
of desertification in the Sudano-Sahelian countries. Activities to 
counter desertification are also being studied. Upper Volta has 
consulted with that office to develop a program for the country. 
Donor agencies are encouraged to contribute to the programs that 
are designed. The following table lists projects submitted to UNSO 
by the government of Upper Volta. The second table and nap list 
projects developed by Upper Volta with the assistance of the Perma'
entInterstate Committee on Drought in the Sahel (CILSS). These are 
projects scheduled in the period 1973-1982.
 

l 1 Sourcesz Permanent Interstate Committee 
(CILSS). 1979. 

U. N. Sudano-Sahelian Office. 

on Drouqjht in the Sahel 

1979. 

40 



BEST AVAILABLE COPY
 

ri-ojr-ct Concr red with rore'ts 

Coot P:-61vu :TU ~;U~e. 	 ~ 1tIia ic enrL : Lomt.±Iiz-Uio Observati-ons 

tiIne 	 -Px 1':pr :s 	 3.210 :PI. 2.390 :Ouaga -Salhcl: Irnportanto coc-posante Sahe. 
I~u~a :lrocu-ction de bois 	 CG .0 : ProJat foresticz BIRD dans*~OCC 	 2.et'800ric : Su -Qu (3000 ha) pcur 

: 11-400 $.
 
:Pas ddrnazrr4 

*ie~ i!.r~oic crn : 1.901 :Pays-Bas 2.000:Centre lonf,: anrs6orA~ 0n~~ 
CCo..Un~.:ie : SUi&S50 70G:V0itc. ioire 

:iEst/ccntre/ 

2e:;cr~I'z6 u 3-oj--t UPV/029 :.50:PiIUD)/FPAO :Ouau-ad-ou-ou 	:Termnin6 
:Nlouveau vroljet renorc~mcnt 

* 	 :Services forest-iers

et n t (*, a  :-rUSAID * SU--dollCt Remcplacem~ent Dar for8t do Di 
11e =Lm Pa3 finaliir6 doress6 5.500-000 $ P"%m 

Ccru~un ~ b:.-c~ 'p2 20 PAC 350 ae1 I Bas~e 	r'i-ionale d'appui ! la 
p;- ni:: ic ti on- crzt rc raf'oxestation en zonoetihd

;1. 'k:r :1 1 l e :)"Jilrcc :n ir e 

przcax~~;Z.50 	 R:;-.!.t Sahoel Financement par.e 
'ollande a manif@8t6 inte'rt 
pour projet 

4.1 P1uD/FAo 16c su6:-Est Canada amrdnfestd intd'ft 
flA:d, P, et :.:(Poecicn do la raune sauva. 

Sc:'-c 1% N..Su-lano-sahelian Office. 1979. 



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

BEST AVMA-ABL Copy 
Projects Concerned with Forests (Continued)
 

* -u, ,"- po Fi;:ance..eat :Loca!i z-ti on: Obse:vtinz
 

t ratm o
i±±ns %-
L ie a u roj e t f5 _ot i7 U S AZI Z 1.0 :S u d-Ou es t -I-C ic:" "e-- L t on f C£z t= -- 2 .0 : Dinderesso - foi-na 

. , n , os 


- :: :do cad-es mcyen; (3.C.)
 

se. 300 " USA'%J 2.500 :Cua±,c..ougou • aenorce ent .ee Ilen-cemble %-. 
-e _sction : I'SPO - forriation de cadres 

: sup~rieura : inZn- e-rs. 

-A: Action tienlo dats le canro 4aoy~rz a61lorPs : : : : ! conor-.dc d'rner--io 

;.:__ 


a. ,ii 

http:conor-.dc


BEST AVAILABLE COPV Projects Concerned with LiveStock 

~ -. c~isti a on 
:C-38L np-Vll 
(ni1iisi: Financr-c i Observations 

' C , cl~ e 

*~~~~ 

ic, zc ±=ns 2.500 
* - ~:~ . 

j~'~:~Lf~tCj ,~1v~Cc.~s2.00 

:t3;O),&ocou 
* 

L.D 

* 

: FZD 
.accordi6e 

* 

~32D 9 m1Iin~ 

s-+Gouvernement 

) : 

. 

. 

* 

-

.

T-ran-cae .70 riliiclls 
couvz-e 1.a ;,artie 

i~~ord-~ '2 

Projet int6:!rAi cri cours 

inc-talle7 9 'Vcr~cS :'tev 
+ I centre :ze d~copGC 
as- iascEaC- v 2;4 6r., na i r 

'rrc et z~i-h L bc)StiaUx-, 
abattoirs _

remakse en. 6t 730 co 

assistance tez:hnique, forl 

tion 

-

*.*a 

:. '.q 

,*.,.u; 

-k:ills !,U '4 u SA.L) 

* 

. bepi~ 
projet int4,:r6 

p~turarn, 
Men-Z eICVa,:-: 

tt!:zC* cm 

Zrtt~. 
~~oc.rIca. 

1UCCs 

coi 

1~ ~ ~ ~ _ r.~.~t,~''*v*c& 212 : ? 

zi 
-. -~t : ~ 

do .ihuOC:tcua~, 
' ~Z~C~Z3 

L,-o 

a 
* 

4 !3TD Vo~et E1eyafect 
c(cotonl) 

46%u DrOjo PM 

Source: U. N. Sudano-Sahceilxn office. 1979. 



Pro~ects Concerned with Livestock (Continued) 

coot pravu* 
sra f-t T-oca iri sat-i on-in innei Observa Lions 

*F. CitA) 

c: 'aL .cLe ot pa'rc d~c restaura- :93 : M3 

c:!~pcncntr~o cul tures fottrra
- zino la r-onc soukI:,o-spahdicnno :0FAO/r~rJD .Suisse) :Mp'izientatf.ior des cultu--es 

: ourr-age'es (esp'acss locaie--) 
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Projects Submitted by the Government of Upper Volta to UNSO 

' ocaliaton Description - Objoctif Mci*11 r.ZWI) 

Pl:mt::tjn eot euninaGoznent do la - :- Plantation do 500 ha (i00 ha/an) 151
 
r'It c!-!s6e de 'TESSE, Cantre-Ouest constitution d'un r~sorvoir do bois: sur 5 axis
 

: do feu et do service 2

=stabiliser lea prix 

:- rcduire la prossion sur lea peuple-: 
2 mentn naturols. 

fneboiseent at a nagemc%.t do la :- Plantation lOOC ha (200 ha/an) 225 
ftrct cless6c dc T:%;C (CUDcUGOU) 

* sur 5 anie 

Rcboisoer.tz vill1ecois ct familiau-- Plantation 1000 ha (200 ha/an) %Illages l D,Z
(KO UGcu) - satisfaction des .esoins dos popu- *Budget 6,3 : 

laticns national 
oncadrement ot 6ducation dos popu- :Ext4rieur 48,4+20 
lations " 200,0 

Plntations villngeoises intigrJs I 
dano 1'CRD du Sahel g 162 

Renfoxceent do l'Eucation, do - Accd16rer prise de conscience des 
finfozmation ot do la foration des masses ruralos 

populations rurales on tznti~re do Amoner les paysans h r~aliser los : 
lutte contre La d6sertificztion travau"x ; t.- 2 an_ 

(ORD Sahel) Lutte contra l'rosion 
-Reconstitution du couvert vdg6tal 

ot forti Ii tt' Ce'; qols 

Source: U.N. Sudano-Sahelian Office. 1979. 
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Appendix I
 

Climatic Data
 

1. Bioclimatic Regions of Upper Volta 

2. Climatic Characteristics of the Bioclimatic Regions
 

3. Climatic Regi ons 

4. Air Mass Circulation
 

5. Climatic Isolines: Temperature, Onset of Rainy Season, Evapotrans
piration, End of Rainy Season
 

6. Maximum and Minimum Temperatures 

7. Precipitation Average for January, August, and Annually Over 25 Years 

8. Precipitation Records since 1970
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3. Climatic Regions 

Regions climatiques 

N 
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". 9 • 

VeAiS3urct i ftjron. 17.S 



4. Air Mass Circulation
 
Circulation des masses d'air au-dessus de la Hnute-Volta 

Houte Per~g~om 

HOUI.tPre -Ofs Saison des pluiez h. 
Saison s~che 

ta ,, f t mn,• 

+ 

cneiNt.A tc HioneAb 

;ource: Peron. 1975.
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). 1notic Isolines, Temperature, Onset oF-Rainy Season, Evapotza-n-spraton, 
End of Rainy Season 

Tcmprttures moyennes annuelles Dates approximatives du debutde Iair de Insaison des pluies
(C) 1961-1970 

Evapotranspiration moy'enne Dates approximatives de la fin
annuelle de Insaison 
(en am -mthode Turc) des pluies 

" ;-':'n. 1975." -
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7. Precipitation Average for January, August, and Annually Over
 
25 Years
 

IProcipitations moyennes en janvier 
(cr rm), sur une periode 
de 25 ans
 

Pr6dciprations moyennes annuelles 
(en mm) sur une p6riode 
de 25 ans 

Pr6cipitations moyennes en aofit (en mm), sur une pgriode 

de 25 ans -< 

. (D~apt r~i Cci dtse ptioutautit'.'metcnhhmei,,j 
Altai de ll.'ohn.C.V.R S.) 
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Appendix II
 

Demographic and Economic Data
 

1. Rural Population Density
 

2. Ethnographic Division of Population in Upper Volta
 

3. Economic Resources and Rainfall
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1. Rural Population Density 

Densitcs rurales 
(par sous-pr~fecture
 
d'apr~s le dinombrement de 1970)
 

sore:Pto.195 
WAS"W 

0 -. .X 
i u 

SourceICIU UeonK,7 

--
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2. Ethnographic Division of Population in Upper Volta 

IDENTITY TRIBES POP. 1967 
GROUP 

ROSSi OUAGADOUGOU 2,542,000 
TENKEDOGO 
YATENGA 

WESTERN MANDE 50630 880,O00 
BARKA 
SAMO 
OYULA 

SENUFO 363,000 

GRUNSHI 4 341,000 

FULANI MAN 313,000 
3ERPS RINISES) 

LOS! 9 2,000 

SURMA -,o00 

BUSANI " I,000 

TOUAREG ANDl - 220,000 
BELLA 

ALSO 3,000 -
EUROPEANS 

Z LOCATION OCCUPA-
TION 

50-65 CENTRAL PLATEAU 
BETWEEN BLACK I 
WHITE VOLTAS 

SVRMN 
TART 

FA0MERS 

16 9010 NEAR MALI 
BORDER; OTHERS 
ALONG IVORY 
COAST & GHANA 
BORDERS INPSOU!TH 

SEDEN-
TARY 
FARMERS 
WEAVERS 
TRADERS 

7 IVORY COAST 
BORDER 

SEDEN-
TARY 

FARMERS 

6 VICINITY OF 
NOUNDE, BOROMO, 
DEDOUGOU 

SEUEN-
TARY 

FARMERS 

6 -SEMI-
NOMADIC 
HERDERS 

(CATTLE) 

5 NEAR IVORY 
COAST BORDER 
IN SW 

SEDEN-
TART 

FARMERS 

"WmR 

BORDER 

4 WOUN0EAT NOMADIC 
PASTOR-
AL!STS 
CAMELS, 
(SHEEP 
&GOATS) 

OUAQAOUOU 
am10 DIOULASSO 

3ource: U. S. Agent-/ for International mml'orent. 19'. 
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Appendix III
 

Demographic Statistics
 

1. Population of the Sahelian Countries
 

2. Annual Rates of Growth 

3. Population Pyiar1d 

4. Upper Volta Domoqraphic Cnaracteristics 

5. Upper Volta Demographic Datai by itegion 

6. Population and Density by Department 

7. Upper Volta Rural Population Area and Population Density, 1972. 

8. Distribution of Urban Population in Upper Volta, 1959-1970.
 

9. Health Statistics
 

10. Upper Volta Education Statistics
 

11. Education
 

to
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2. Annual rates of Growth 
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3. Poilulation Pyramid 

-TO5I abow 

-ESTIUATED FIGURES MYR 19O6
 

PROJCTONS FOR IfSS1
 

- PROJECTIONS FOR 02000 |LT| 4
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PROJECTION3 FOR ZO2O 45 - I 
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Tj 50 -I I 

2 c0 
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The Population Pyramid Jllustrates the age- and sex-related projections
 

for Upper Volta based on the assumption that birth and death rates will
 

not change until the year 2020, and that in- and out-migratlon will
 

not be significant. In fact if previous trends continue there should
 

be some improvement of life expectancy at birth. Out-migration of men 

of reproductive age may counterbalance this.
 

The pyramid makes apparent the broad and rapidly-expanding base, which 
force to dependents).means a high dependency ratio (the ratio of labor 

It also illustrates the momentui, of population growth boeause rapid 

growth will continue as the expanding numbers of childiei move into 
change if
reproductive years. The projections and the momentum wih: 


factors influencing population qrowth change.
 

An increase in life expectancy with a constant fertility rate will 

cause an enormous increase in the population, creating a high dependency 

ratio and population growth momentum. The accelerated growth rate is 

particularly noticable amoung the young, causing the pyramid to have a
 

broadening base. This illustrates the general improvcment in hucIth 
in mortality is gradservices, urbanization and nutrition. Tuie decline 

ual, with the greatest impact on infant-child mortality.
 

An increase in 1- fe expectancy coupled with a decreafe in morta:Iy 

will show a similar pyramid to the one presentea here. However, there 

will be an improved life expectancy at birth, wnich iuggests the economic 

advantage of avoiding the wastage of premature deaths.
 

4. Upper Volta Demolraphic Statistics
 

Total Population (1980) 6,738,000
 
2.3%Growth Rate (1980) 

Age Distribut ion (1975)
 
0-14 years 2,555,206 45.3%
 

43.4%
15-49 years 2,438,042 
11.3%
50 4 years 644,955 

IL,6,000 m12
 274,500 km2 
Total Area 


57
Population/Surface Area Mile
2 (1975) 


Population/Arable Land Mile
2 (1970) 73
 

1970
1960
population 

11%
5%
%Urban 


%Rural 95% 89% 

Sources% Cohen, et al. 1979.
 
U.S. Agency for Intv-rnational Development. 1980. 

U.S. Central Irtelligence Agency. 1980.
 

U.S. Department of State. 1979.
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7. Upper Volta Rural Population Area and Population Density, 1972
 

Total Total Pcpulation Area Cultivated 

ORDs Population Area 

('000 inh.) (,jq. km 
Density 2 
.inhper km ) 

Total 
'00 hal 

2 of 
Total Area 

Qu3gadoug 047.6 24,179 35.1 352.1 14.6 

Yatenga 531.5 12,297 43.2 218.4 17.8 

Kaya 592.6 21,331 27.8 275.9 12.8 

Koudougout- 719.3 26,324 27.9 342.3 13.0 

Koupela 272.6 9,039 30.2 124.5 13.8 

Sahel 259.6 36,895 7.0 133.0 0.4 

Fada n'Gourmua 287.1 47,992 6.0 147.7 3.1 

Bobo 326.4 28,297 11.5 157.7 5.6 

Volta Noire 479.4 29,588 16.2 239.6 8.1 

Bougouriba 36010 17,448 20.6 143.2 8.2 

Banfora 180.0 18,393 9..87.0 4.7 

TOTAL 4,856.1 271,783 17.9 2,216.4 8.2 

I/ Without city population 

Sourc.: Cohen, et al. 1979. 
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8. Distribution of Urban Population in Upper Volta, 1959-i970
 

% of Total Irrlied Annual
 

Urban Growth Rate 2
Population 


Ouagadougou 59,126 (1961) 105,000 (1970) 25.8 6.6 

Bobo-Dioulasso 54,260 (1959) 94,583 (1970) 23.3 5.2 

1:cuecugo, 21,000 (1959) 42,566 (1970) 10.5 6.6 

All Secondary 
Ccnters 74,130 (1960-61) 164,342 (1970) 40.4 8.3 to 9.3 

Fo'orce: Cohen, et al. 1979.
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10. 	 Upper Volta Education Statistics 

1960 1970 1974
 

Total Primary Enrollment/
 
13% 13%
1,000 Population aged 6-11 years 6% 


Total Secondary Enrollment/
 
5% 1% 2%
1,000 Population aged 12-17 years 

Primary Pupils/Teach-er 47 44 46 

20 23 20Secondary Pupils/Teacher 


Literacy in 1962 was 2%; 	 1972 11%.
 

Sources: Legum. 1980.
 
U.S. Agency for International Development. 1980a.
 

11. Education
 

(1975/76) 

Pupils Teachers
 

. . . . . . . . 141,171 2,997
Primary. 


. . . . 16,227 
 818 
. .Secondary . . 

General education .... 13,167 580 

. . .Teacher training. . 391 28 

. . . . . .. 2,669 210Other . 

... 1,067 	 166

Higher education. .•. 


Sources Europa Publications. 1979.
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Appendix IV
 

Economic Statistics
 

1. General Economic Static-tics
 

2. Population and Labor Force
 

3. Gross Domestic Producc by Economic Activity
 

4. National Accounts: GDP, Breakdown by Sector
 

5. Agriculture Production, 1969/70-1977/78 

6. Land Use 

7. Principal Crops
 

S. Livestock 

9. Livestock Products
 

10. Forestry, Roundwood Removals 

11. Fishing
 

12. Industry, Selected Products
 

13. Power Production, 1973-1977 

14. Government Budget Revenue, 1973-78 

15. Government Budget Expenditure (by Function), 1970-1977 

16. Development Plan 1977-81 

17. Direction of Trade 
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1. Gqneral Economic Statistics
 

745,000,000
Gross National Product (US % 1978) 

5.8%
Growth rate (1976) 

Per Capita GNP (US $ 19751 	 100
 
120(US $ 1978) 


Per Capita GNP Growth Rate (1960-1977) 0.61
 

2,855,00'1
Total Labor Force (1975) 

53.6%
Men (1975) 
46.4%
Women (1975) 
54.3%


Total participation rate (1975) 

(1970) 86.P%
 

Agriculture percent of total lebor force 


Source: 	 Legum. 1980.
 
Europa Publications. 1980
 
U.S. Agency for International Development. 198Cb. 
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2. Population and Labor Force!/ (in1,000)
 

!960 
1. Population receitered as resident 4,372 


1.1 Rural 
 (3,977) 


1.2 Urbanil (395) 


2. Temporary emigrante Oring the year 152 

2.1 Rural (146) 


2.2 Urban 
 (8) 


3. Fopulatiou Present 4,220 


3.1 Rural (4,088) 


3.2 Urban 
 (387) 


4. People of less than 14 or more 2,034 

than 60 years old
 

5. Labor force resident 2,338 


5.1 Rural 
 2,118 


5.2 Urban 
 (220) 


6. Labor force present 2,186 


7. Ratio of labor force to
 

7.1 Resident population 53.5 

7.2 Present population 51.1 


8. Total of permanent emigrants 20
 

9. Ratio of total permanent
 
-,i rants to present labor for e 11.4 

/I The 1960 and 1975 figures are based on the rerults of the 

and the recent census (Dec. 1975) respectively,
 

/2 Tift--tvo urban centers. 

,orld Bank. 1979. 

2. 
5,638
 

(5,127)
 

(511)
 

302
 

(277)
 

(25) 

5,337
 

(4,850)
 

(487)
 

2,895
 

2,743
 

(2,437)
 

(306)
 

-

48.7
 

-

1960/61 stzple su.-iey 



3. Gross Domestic Product by Economic Activity*
 

Industries 
Agriculture and Is%estock 
Fortstr)" and logging ' • 
Fishing 
Mining and quarr ng 
M|anufacturing 

lectricit%, gas and %%ater 

Construction 

Wholcsale and retai trade 

1Ataurant, atid hotels . , 

Tran'.purt, utorav antd communications 
Fit.ancc. insuranct rtal estate and busitstis sericet 
Comniunit%. social at,d personal icr%ices 

SLB-TOTAL 
Ltss Imputed bank ierst ice charc. 

Do'tLsTIc Ptor , 7 or IviLTssts 

Go%'rnment ser ices 

rNivate non-profit s-r' ices to lioutcl,ods 

Domestic set%icCe'.( hou-eholds 


1972 


° 
. 558 

4.467 
68o 

74 
8,979 
1.654 
3

.95 8 

14,125 
120 

6,407 
4.747 

476 

SI,23
555 

eo 67o 
6.67 

255 
855 

. t)47TOTAL 

E 4 ,61F, in l.t;J, 7,043rxcluding import duties (miLon francs CFA) 

Source: Europa Publication. 1980. 

1974
 

38.841 
5.323 

972 
97 

t 1,286 
i,7-I

t , 

5'399 
36,515 

143 
8.380 
j.613 

545 

94,77!
1,°55 

93.713 
7.531 

li6 
)55 

SJ5j3 

t 19'4 
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4. National Accounts: GDP, Breakdown by Sector 

1. Primary Sector 

1.1 Agriculture 

1.2 Livestock 

1.3 Hunting, Fishing and
 

Forestry 


2. Secondars Sector 

2. !1'_nufacturing 

2 2 Construction 


3. Tcltiary Sector 
3.1 	Tra-nsport and 

Cor=unication 
3.2 Co'merce 

3.3 7"ther Services 

4. Gross Domt-stic Production
 
( -9.24 


5. %oveiL.entSector jl 

6. Gross Domestic Product atactor Cost -(4+a1 

7. Indirect Taxes - Subsidies 


8. Grorrs Domestic Product at
 
1r7.et 	 ,rce( 6 T). 

L_ :n.!udes foreign admint.tration in 

World Pank. 1979. 

196B 


32.08 

(20.35)

( 6.17) 


(5.56) 


14.31 

(12.66) 

( 1.65) 


12.86 


( 2.56) 

( 8.26 

( 2.04) 


7.17 


64.41 


4.02 

70.h3 

Upper Volta.
 

Currftrt CFAY billion
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h9.31 

(33.46)

(9.60) 


( 6.11) 


21.23 

(17.81) 

(3.42) 


28.26 


(4.20) 

(19.39)

(4.67) 


93.80 


12.12 


110.92 


9.90 


120.82 


197T5 

56.02
 
(37.61)
 
(12.41)
 

(7.00)
 

22.87
 
(19.20)
 
( 3.67)
 

27.54
 

( 4.39)
 
(19.13)

(4.02)
 

107.141
 

17.93
 

125.34
 

11.36
 

136.70
 



3* V 

C1s 6. U n 00 

1,757 1,080 4.160,wIfXl-t, scr&hum, 16977 waio 1,761 

00.. cc i on. Ur 

Slurct World Bank. i1979. 

6. Land Use (in 1,000 hectares) 

Lani under puf*iaemlt crops 10. it! 

- - -. ram4: Of --. -.. e,.,+ +
41F.Ifellf gild wvJj1a4aii

uthtt land 
 4-110 4I8 4.41 1 

Inind aI~*40 
40, 

140+.+3++++
*.t ...* 

Io.. .... ,sp t iONI . OURe A a 

Ir S 



-A 

-10.rotryLeAftA Toa cachT 11.andan n
 

Sto*mod ramvalln (in 1,000 mtx£o t~o1, live Weight)
 

I~b kI -%.Ud 1 4S515Xdultna! 

Pul woed . J 4 Sgo 1114*76: .Annualcatch as In l973J(FAO vollratgj. 

TOTAL . .14,0 4,911 4,WO sourcesI Europa Publi£cation. 1980. 

Sourceu Ecurope Publicibon- 1980 

1I1711-71 ,1v output U I l 19t (POestimte. 
______- -- - -- 97 197$ 

___ ___.. 491I _
lt .fi.!ept . . . . - . ____ ,_-__" j

" 
,, ., ' ' ' i: 3907?S:".nualcath"a i ,llM ,smtn
lfl wfndpt 0's9 12. ondust1ry 434
 

TOTAil. .... is .81 ,7 ore nEuropa ubicain
 
(omlooted Products)
 

oI U Pub iatin. 190. 

__ -u



13. Power Production, 1973-1977 (1,000 kwh) 

711974 1976 1977 

1. T: tl 

Z.a 

Prciuction 

C u.to 

42,18 

36,147 

46,07 

4036 

53,189 

45,763 

59,748 

51,840 

70,327 

67,039 

Hich voltage 

private 
public 

Lowvc~tage 

private 
public 

1. 7otal ropulation (thou!Ln4j 

. ectric t wer rer caDita 
(kwh) 2/! 

/1 

20,805 

(18,052) 
(2,753) 

15,342 

(12,847) 
( 2,495) 

5,516 

6.6 

23,821 

(20,485) 
(3,336) 

16,495 

(13,926) 
(2,569) 

5 7 

7.2 

26,254 

(21,714) 
(4,5LO) 

19,509 

(16,600) 
(2,909) 

5,638 

8.1 

29,695 

( . ) 
( . ) 

22,225 

C • )
( ) 

5 

9. 

34,689 

27,450 

( . )
( 

ii. 

/ Residert ropulation estizated; 1975 census results. 

Suurce: World Bank. 1979. 
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Appendix V 

Environmental Legislation
 

1. General
 

2.. Fauna 

(including Fisheries) 

3. Flora
 

4. Water
 

b. Air
 

6, Protected Area
 

7. Land Use 

8. Minerals 

9. Hazardous Substances
 

Sourcest 	Johnson and Johnson. 1977.
 
Republique de Haute Volta. Various dates.
 
U. S. Environmental Protection Agency. 1976. 
Van Raay. 1980. 
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1. General
 

1. 	 Ordinance 68-50 of 1968 - authorises the government to ratify the
 
government to ratify the African Convention on Nature and
 
Natural Resources. Endangered species are listed.
 

2. Decree 72-163 of 1972 - establishes a technical school for water and
 
forestry. 

2. Fauna 
(Including Fisheries)
 

1. Regulation (A) of 1924 - is a fishing regulation.
 

2. Regulation (A.G.) No. 1214 of 1943 - prohLbits hunting in classified 
forests.
 

3. Decree No. 47.2254 of 1947 - regulates hunting (modified by Decree No. 
54-1290, 	1954).
 

4. 	Regulation (A.G.) No. 5661 of 1948 - establishet. conditions for hunting 
application (modified 1949, 1954). 

5. Regulation (A)No. 113 of 1951 - relates to tariff

6. Regulation (A)No. 594 of 19 3 - relates to hunting season.
 

7. Regulation (A.G.) No. 4262 of 1955 - declares certain harmful animals 
and authorises their destruction.
 

8. Deliberation No. 20 of 1959 - relate:&to taxes. 

9. Law No. 27 of 1961 - relates to taxe,- and hmtiny. 

10. Regulation (A) No. 8 of 1962 - rtlatw,, to hunting permits. 

11. 	 Decree No. 338 of 192 - gives faunal ',ec1- protection for 5 years; 

species are listel. 

12. 	 Ordinance No. 66-59 of L96f, - r,'culat,.I tre irotlectio;, of .ana 

the contiol of h':nting al.]led Iy decree No. 66-14, 1963, f19) 

includes 1izts of protected animi!s, national rarkt,, protected 

areas, ar,- ;tatements on conservation of natu-i. 

13. 	 Decree No. 6 J-314 of 1968 - concerns the application of Ordinance 
68-59. 

14. Decree No. 72-245 of 1972 - establithes a zomittee for hunting and the 

protection of nature.
 
-cortinu*d
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El. EF. T of 1974 - concerns the 	hunting and capture
15. Decision 17 Agri. 

of fauna for scientific research.
 

concerns water and onchocerciasis.
 16. 	 Decision 57 Agri. EL. EF. T of 1974 

- modifies the hunting season.
18. ordinance No. 74-64 of 1974 


see also 	section 9 on hazardous substances.
Note: 


3. Flora
 

- defines the southern limit of
 1. 	Regulation (A.G.) No. 2195 of 1935 


the Sahelienne Zone and regulates exploitation of 
forests.
 

2. 	Decree of 1935 - establishes forestry rules.
 

regulates industrial exploitation
-
3. Regulation (A.G.) No. 3782 of 1938 


of firewood and charcoal. 

4. Regulation (A.G.) No. 5307 of 1941, - (modified by A.G. 3619, 1951)
 
and prohibited acts
 coacerns distribution and restoration of , 


in1 forests.
 

lists forest rules and regulations
-
5. 	Regulation (A) No. 1762 of 1948 


concerning exploitation.
 

lists taxes on forest products.
-
6. 	Regulation (A)No. 10 of 1952 


- makes rontrameasureq against animal and
 7. Decree No. 485 of 1961 

cultivated vegetable plant parasites obl.igatory.
 

- is concerned wfth forest pasture of
 8. Decree No. 70-302 of 1970 

to and use of forests.


livestock and controls access 


see also 	section 9 on "xzardous subbtarces-
Notes 
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4. Water
 

1. Decree of 1921 - regulates water which is not public domain. 

2. Decree of 1926 - treats hazardous substances as air or water pollution. 

to the ratification of an accord3. 	 Ordinance No. 6 of 1966 - relates 
establishing the Niger River Authority. 

4. 	Decree No. 92 of 1966 - modifies decrees relating to a new defini

tion of water rights.
 

5. Ordinance No. 70-68 of 1970 - relates to public health and water.
 

6. Dpclee No. 74-2 of 1974 - relates to public health and onchocerciasis. 

Note: see also Section 9 on hazardous substances. 

5. Air
 

lo Decree of 1926 - treats hazardous substances as air or water pollution. 

6. Protected Areas
 

- relates to the protectiun of nature in1. 	 Decree No. 54-471 of 1954 

reserves.
 

2. 	 Regulation (A.G.) of 1954 - relates to police changes in nature
 

reserves and natural parks.
 

of 1956 - relates to national park visiting3. 	Regulation (A) No. 982 

permits.
 

(A) of - relates to nunting in classified4. Regulation N. 983 1956 
forests and partial fdunal reserves. 

q;et, up a forest reserve for fauna.
5. Decree No. 76-175 of 1970 
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7. Land Use 

Council of Planning.499 of 1963 - creates a Supreme1. Decree No. 

concerned with settlement of the 
2. 	Ordinace No. 74-29 of 1974 is 

Volta Valley. 

the Volta Valley Authority.
creates
3. Ordinance No. 74-61 of 1974 

8. Minerals
 

regulates mineral substances other than
-1. Code 	and Regulation of 1965 
liquid hydrogen and gas. 

9. Hazardous Substances
 

regulates
348 of 1961 - establishes phytosanitary control and 

1. Decree, No. 
and export of flora and fauna.conditions of import 

1970 - establishes a public health code govern
2. Ordinance No. 70-68 of 

ing epidemics, water pollution, pestt.cides, 
radiation and radio

isotopes, and the medical profession.
 

see also Section 2 on fauna, Section 4 on 
water, and Section 5 on
 

Note: 

air.
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Appendix VI
 

Government Orcanization
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UPPER VOLTA NATIONAL GOVERNP4FUT 

LEGISLATIVE EXECUTIVE JUDICIAL 

Prime Minister President Supreme Court 

(appointed by 

President ) 

Council of Ministries 

Natioal Asembly 

57 mciber (clected) 
unicameral 

Interior and Security 

Justice 
National Defense and Veterans 

Foreign Affairs 
Finance 
Planning arid Cooperation 

Rural Devolopmen t 

Cornerce, Industrial Development and Mines 

Public Wo ,-, Traisport and Urbanism 

Naticnai ; ucation and Scientific Research 

Public Health and Population 

Civil Servicc ard Laboz 

Information 
Postal Services and Te ecornunication 

Youth Lnd Sports 
Environrent and Tourism 

Social Affairs and the Condition of Women 

MitIrwstry Charqod with the Prime Minister's 

Assembly 

Relations with the National 

Source: Ro-publiquc- de ilaute-Vdita. 1974 

U. S. ANqvncy for Intvrnational Development. 1979. 



Appendix VII
 

Organizations with Environmental
 
Interests/Responsibilities
 

1. Governmental 

2. Non-governmental
 

3. International (Upper Volta membership)
 

4. Universities and Libraries
 

Sources: 	 Alexander. 1980. 
Berquist, et al. 1978. 

Europa. 1979.
 
FAO, Current Agricultural Research Information System. 1978.
 
Paylore. 1977.
 
Sierra Club . 1976.
 
Technical Assistance Information Clearingriouse. 1974.
 
UNESCO. 1966.
 
United Nations Economic Commission for Africa. 1972.
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1. Governmental 0rganizations
 

Centre do Recherches Forestieres en Haute-Volta.
 
State owned corporation
 

Centre Voltaique de la Recherche Scientifique (CVRS)
 
BP Box 7047, Ouagadougou, Upper Volta
 

Research in drought and desertification, fuelwood and soil erosion,
 
works in conjunction with Man and the Biosphere program as well as
 
other institutions.
 

Comite de Coordination do Developpement Rural
 
Ouagadougou
 

Involved in activities concerning rural development, nutrition, and
 
agricultural tools. Also coordinates eleven regional development
 
office.' and ib involved in a project to create a center for develop
ing rural machinery.
 

Direction du Cadastre ut Topographie
 
Service Topographique
 
Minist're des Finances et du Commerce
 
B.P. 7054
 
Ouagadcugou
 

Direction de la Geologie et des Mines
 
B.P. 601
 
Ouagadougou
 

Institut Superieur Polytechnique (ISPO)
 
Ouagadougou, Upper Volta
 

Forestry, agronomy, livestock research interests. Key institutions
 
for national training. Can identify environmental departments 
within government.
 

Ministere de l'Agriculture (Ministry of Agriculture) 
Ouagadougou, Upper Volta
 

Direction des Eaux et Forts (Directorate of Water and
 
Forests)
 

B.P. 4, Qjagadougou, Upper Volta
 

Ministry of Commuerce, Industrial Development and Mines
 

Direction de la Goololo et des Mine., (Directorate of 
Geology of Mine6) 

3.P. C01, Ouagadouqou, Upper Volta 

H1inistare do 1'Ecunomln Nationalo. 
et des Indu'trieq Animales 

Laboratoire do Ouagadougou 
Ougadoujou 

irection des Services de l'Elevage 

9
 



Ministere do L' Environment Et du Tourisme (Ministry of Environment and 
Tourism) 

PO 7044, Ouagadougou, Upper Volta
 
Infoterra National Focal Point
 

a) l'Amenagement Forestier et du Reboisement
 

Ministry of Plan, Rural Devleopment, Environment and Tourism
 
Ouagadougou, Upper Volta 

a) National Office for the Exploitation of Animal To.isources 
b) National Office of Dams and Irrigation 
c) Direction de l'Hydraulique et de l'Equipment
 
d) Direction de l'Elevage
 

Ministry of Public Health and Social Affairs
 
Ouagadougou
 

Ministry of Public Works, Transport and Uroanism
 
Ouagadougou
 

Musee National, Directeur des Affaires Culturelles
 
Ouagadougou
 

Studies endogenous technology
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2. Non-Governmental Organizations 

Africare
 
B.P. 608
 
Ouagadougou
 

Nutrition, Agriculture
 

AID Mission
 
American Embassy, Ouagadougou, Upper Volta
 

Bureau de Recherches Geologiques et Minieres (BRGM) 
B.P. 386, Bobo-Dioulasso
 

BRGM station, public institution of an industrial and commercial 
nature, central administrat3ion in Paris. Engaged in research.
 

Catholic Relief Services (USCC) 
BP 469, Ouagadougou
 

Centre d'Application des Technologies Ruxales et Urbanies (CATRU)
 
BP 575, Ouaga:,ougou
 

Primarily concerned with development of local crafts
 

Centre d'Etudes Phytosociologiques et Ecologiques - L. Emberger (CEPE-

Emberger)
 

Plant ecology, bioclimatology, vegetation mapping, desertification.
 

Centre National de Perfectionnement des Artisans Ruraux (CNPAk)
 
BP 575, Ouagadougou
 

Provides technical assistance to builders, masons, well-'.inkers,
 
carpenters and other rural artisans. Also involved in transporta
tion of non-agricultural products, agricultural implements and in 
building. 

Centre ORSTOM de Ouagadougou
 
BP 182, Ouagadougou 

Branch of French organization, Office de la Recherche Scientifique
 
et Technique Outre-Mer, (Office of Scientific and Technical Research
 
Overseas), specializing in water rtources and geographic studies.
 

Centre of Economic and Social Studies in destern Africa (CESAO)
 
PO Pox 305, Bobo Dioulasso
 

A non-governmental organization concerned with rural development, 
ir particular the training of workers.
 

Centre Regional de Perfect lonnement Artutanal (CIWAR) 
Ouagadougou
 

Trains local craftsmen, n)ffers 'upport service to the craftsmen 
and identifies crafts;mens' inventions. 

Centre Regional Pour la Tledetection (CTRO) 
BP Box 1762, Ouagadougou 

Internat tonal remote rensinq center. 

Centre TCchnique Forstier Tropical (CTFT) 
BP 303, OuAqadougou, Upper Volta 

Research in deforestration, fuelwood asid charooal problem. 
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Comite Interafricain d'Etudes Hydrauliques (CIEH) (Interafrican Committee 
for Hydraulic Studies) 

BP 868, OuaSadougou 
Research and exchange of technical information and assistance in 
areas of water resources, development, range management, forestry, 
remote sensing, land use, and methane production.
 

Comite Permanent Interetats de Lutte contre la Secheresse dans le Sahel
 
(C.I.L.S.S.)
 

Club du Sahel, BP 7049 Ouagadougou, Upper Volta
 
Goal is to increase food production by year 2000 and to increase
 
standard of living and re-establish ecological balance.
 

Conseil Oecumenique des Eglises, Commission d'Entraide-Equipe du Sahel 
BPl006, Ouagadougou, Upper Volta
 

Private, church-affiliated organization which maintains a library, 
provides training, technical assistance, financial/material aid, 
rural extension services, technical information/documentation, and 
project identification/evaluation. Primary focus to activities is 
in 	 the rural sector with special programs for woiiien. 

Direction de la Geologie et des Mines
 
B.P. 	127, Bobo-Dioulasso
 

Coordinates U.N. special fund on mineral and hydrological research.
 

Essor Rural
 
BP 7007, Ouagadougou, Upper Volta
 

Develops and promotes improves agricultural methods for rural
 
workers by means of radio clubs, seminars and consultations.
 

Institut de Recherches Agronomiques Tropicales (IRAT) 
Station de Recherche, Saria, Farokobo, Ougadougou 

Experiments on methane production, agronomy, pedology, genetics. 

Institut Pan-Africain pour le Developpement 
BP 1756, Ouagadougou 

Trains development staff and undertakes research into small scale 
development activities. 

Institute de Recherches Pour lea Huiles et Oleagineux (IRHO)
 
BP 21, Koudougou
 

Groundnut research. 

Livestock and Veterinary Medicine Institute for Tropical Countries (IBMVT)
 
Man and the Biosphere (MAB) Program
 

Ouagadougou
 

Mission Entoinologique (ORSTOM) 
Centre MUITUZ, 13P 171, Bobo Dioulasso 

Prnch of Pronch) organization, Ofrice de la Recherche Scientifique 
,t Technique! Outre-Mr (Officv of Scientific .and Technical 
Research Overneaq) -pecializinq in insict research. 

Office de Promotion des Enterrie , Voltaiques (OPEV) 
DiP 94, Ouagadouqou and Robo !Aroulaevo 

Operates a mobile worknhop at Bobo Dioulasso, small scale production 
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Oxfam Regional Office
 
BP 489, Ouagadougou
 

Offers assistance to grass roots projects and encouragement of
 
appropriate technology.
 

Permanent Secretariat of Non-Governmental Organizations (SPONG)
 
Upper Volta
 

National NGO group with 28 member voluntary agencies (including

A.merican). Purpose is to coordinate policy, exchange ideas and
 
information and foster project cooperation. As of 1977, it was
 
beginning to acquire technical skills and information.
 

Programme de Recherche Ynterdisciplinaire Francais Sur Acridiens du
 
Sahel (PRIFAS)
 

BP 596, Ouagadougou
 
Botanical, entomological, faunal studies.
 

Projet d'Egalite d'Access des Femmes
 
BPlll, Ouagadougou


Works in several regions to reduce women's workload by use of
 
appropriate technology.
 

Service des Chasses et de la Protection de la Nature
 
BP 4 Ouagadougou
 

Societe Africaine d'Etudes et de Development (SAED) (African Center for
 
Research and Development)
 

BP 593, Ouagadougou, Upper Volta
 
Private non-governmental, profit making organization conducting

studies and research on constraints to development in social and
 
economic sectors and seeking means to overcome them. Interests
 
cover rural development, water resources, appropriate technology.
 

Southern Baptist Convention
 
BP 580, Ouagadougou
 

Well-digging
 

United Nations Sudan and Sahelian Region&l Office
 
BP Box 366, Ouagadougou
 

Universitat Hamburg, Institute fur Geog:'aphie und Wirtschaftsgeographie
 
Bundesstr, Federal Republic of Germany
 

Desertification of the Sahelian zone.
 

World Vision Relief Organization
 
Dam and irrigation construction.
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a'V J 

XnstittUit Afriti 4e DeVel0oement Economic et, Soda.(U)~ 

Znter-African, Committee' for Hydraulic Studies (CMR) 
SP 868 Ouagadougou
 

Water resources, range management, forestry, land use, lqgislation. 


International African Migratory Locust Organization COIQIA)
 
Destruction of the locust and conduct research on the location of
 
its breeding areas.
 

The Liptako-Gourma Pagional Integrated Develcipment Authority
 
Promote regional development of mineral energy, water, agrioulture,

fishery, and grazing resources.
 

Organisation Comune do Lutte Antiaridienne et do Lutte Antiavialre (OCLXAV' ,
 
Destruction of insect pests, in particular locust,,and granivorous
 
birds, in particular 2uela-guela.
 

Organisation de Coordination et de Cooperation pour la Lutte Contre los
 
Grandes Endemies (OCCGO)
 

Control of endemic disease, biological research.
 

OAU Orgarization of African Unity
 

Science, technology, conservation. .
 

Permanent inter-African Bureau for Tsetse and Trypanosomiasis 

Permanent Inter-State Committee on Drought Control in the She1 (CIMLS) 

The River Niger Commission
 
Use, development, resources of the Niger River.
 

Union Africaine et Malgche de lanques por le D oelo'ptament) (MLO) 

The United Nations
 

West African Econod ConrunAty (CMA)

Agricultur, and ind~atriji&stioa. 

&
 

-west African Mgi9OW, G#.q 'A 
Agocuiureto~mrt~miga 
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4. Universities and Libraries 

Universite de Ouagadougou 
BP 7021, Ouagadougou 

Ecole Superieure des Lettres et des Sciences HumaLines (E.S.L.S.N.) 

Institut Universitaire de Technologie (I.u.T.) 

Institut Superieur Polytechnique (I.S.P.) 

Institut de Mathematiques et de Sciences Physiques (I.M.P.) 

Ecole Superieuie des Sciences Economiques (E.S.S.EC.) 

Institut Africain d'Education Cineatatographique (IN.AF. E.C.) 

Centre d'Etudes Economiques et Sociales d'Afrique Cccidentale 
BP 305, Bobo-Dioulasso 

Interafrican Conmittee for Hydraulic Studies (CIME) Library 
Ouagadougou 

Organisation de Coordination et de Cooperation Pour la Lutte contre lee 
Grandes Endemies (OCCGE) Library
 

Ouaadougou
 

Direction de la Geologie et des Mines Library
 
Ouagadougou
 

United Nations Sudan and Sahelian Regional Office Library 
Ouagadougou
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Appendix VII
 

Dam Sites - Existing or Under Study in Upper Volta
 

1. Niger River Basin Dam Sites in Upper Volta
 

2. Volta River Basin Dam Sites in Upper Volta
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Appendix IX
 

AID Projects in Upper Volta
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