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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 1is one of a series of
simil.- studies now underway on countries which receive U,S, bilateral
assistance.

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 II" 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,

Commeuts on the attached draft report would be welcomed by USMARB
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.I1.D,

Room 515, SA-2 Washington, D.C. 20523

Washington, D,C. 20520
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SUMMARY

The environmental problems 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. The
effects of intensive resource utilization 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 treces for fuel.

3. Inadequate &nd 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 strategy to address these problems. Attempts
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
Ccmpilar



l.Q' Praface

Thiz 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 synthzsis of available
information is intended as a baseline study to provoke further work on
the topics discussed, preferably in the field. A revision will he
made within the year, incorporating comments from rosders 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 tiirough the traditional international
literature channels. Notification of any such information would

be greatly appreciated by the compiler.



2.0 Introduction

2.1 Geography

2.1.1 Boundaries and Divisions Y

2.1.2

Upper Volta lies between 9” and 15° N and hetween 2° E and 5° 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 and 274,500 sq. km. (106,000 sg. mi.) in
area.

While Upper Volta is largely enclosed within the loop of the
Niger river, that major river does not flow through the country,
In fact, Upper Volta has no navigable rivers wnd is entirely land
locked.

Admir~istratively Upper Volta is divided into 11 departmentg
composed of 44 cercles (subdivisions) which are hcaded by a
civilian prefect and function similarly to U.S. counties. 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
Ministry of Rural Ix ‘'elopment.

Physical Geography Y

Upper Volta is a vast wedge-shaped plateau, slightly sloping
from rorth tc south, with an average altitude ranging from 200
to 400 meters (600-1,000 ft). Isolated peaks and volcanic

dom®s occasionally break the interior of the platcau and the
brcad shallow valleys of the Red, Black and White Voita Rivers
cut through it flowing southward into Ghana. The rivers alter-
nate between dry and flood stages. The plateau is the largest
topographic feature in the center of the country. A low line of
hills separates the nasin of the Volta from that of the Niger.

lSources: Glore. 1961.

Godiksen. 1974,
U.S. Agency for International Development. 1979,

U.S8. Department of State. 1979,

250urcea: Church. 1974.

Glore, 1961,
Peron. 1975.
U.S. Auezncy for International Development. 1979
U.S. Agency for International Development. 197¢
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2.1.3

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 Dor. 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.).

Biogecgraphy and Climate Y

Upper Volta comprises an ecotone of vegetational types grading
from the hotter and dryer northeast Sahelian steppe/desert,
through the savannah of the plateau regiun, to light fcrest in
the more mesic southwest. 1In 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 1s considered a
Savarna and is divided into bioclimatic regions according to the
work of the Interafrican Committee for Hydraulic Studies (1979) .
Savanna has been defined as an arca 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 xeric northeast whers there

are very few perennial shrubs and trees, but also for the more
humid southwest where vegetation tends to be mhre lush.

The notable feature of the climate of Upper Volta, as with all
the West African savanna region, 1s the distributicn of climatac
elements on a north-south gradient. The 1solines of all climatic
elements run nearly parallel. Upper Volta has three distinct
geasons within the year: a relatively cool winter, a hot and
dry spring and a hot and rainy surmer/fall. Rainfall is highest
(40") in the southwest where it also has tne longest season (6
mo.). In the northeast the rainy Season produces less precipi-
tation (10") and is shorter (4 mo.). Tais tropical ccosyntem is
characterized by distinct dry periods during the year which
extend from 6 to B months. Rainfall 13 highly variable 50ason=-
ally and annually in any arca of the country, so that the

annual averages for rainfall do Not convey an accura‘e estimate
of the water avajlable for utilization in the area within a
specific season. Rain storms are usually of short duration,

3Sou:‘ces: Interafricen Comruttue  »r Hydraulic Stadies. 1979,

Peron. 1975,
U.S. Agency for International Development., 1979,
Ackels. 1970,



such as 1 to 2 hours, and are intense; heavy storms may pro-
cuce 5 cm or more. ' Intensities of 20 cm/hr over a short period
are not uncommon. ‘'The effect of sach storms on the sojl and
vepetation is consideroble. Rain splash, soil compaction, sur-
Zace crusting and sheet or gully erosion are results which
constitute significant resource management problems.

The temperature regiie in Upper Volta is nearly even through-
out the country, though it is slightly cooler in the south
where the incoming 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 provides
a measurc of potential productivity.

Average minimum tempeoratures for the country as a whole may
range from 6.8° to 12.8°C (44° to 55°F) in January, with
coolest temperatures in the north and warmest minima in the
south. Maximum temperatures range from 40.2° to 48.2°C (104°
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-gpouth 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. 1In the northern Sahel the growing season
is too low for crop production. Nomadic pastoral agriculture
is the dominant form of land use and veqgetation cover is very
sparse. Plant growth is seasonal. 1In the southern Sahel the
growing period and rainfall regimes allow for a more wooded
savanna type whera 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 it an open grass-
land with scattered deciduous trees of both broacdleafed and
fineleafed species. 1In drier areas baobab and tamarind are
dominant while th~ shea butter tree 1s morc characteristic of
wetter areas.

The northern Guinea bioclimatic region covers mo.t nf the highly
productive southwest area of the country. Rainfall 1s reliable
and the probability of drought is low. Soils in thie area are
usually leached due to a surplus of water. Since this 1s an
area of tsetse fly infestation cattle are excluded.

The extreme ~ou*hwestern 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



féasons per year. In Upper Volta the second dry and wet seusons
are not fully empressed. The rainy season tends to be longer
than elsewhere; however, water-related parasites and diseases are
prevalent.

2.2 Population and Economics &

The majority of Upper Volta's population are members of two major
West African cultural groups, the Voltaic and the Mande. The Voltaic
group is far more numerous and includes the Mossi people, who maka up
50% of the total population of the country. These people are tradi-
tionally sedentary farmers and it fa their culture which exerts a
dominant influence wpon life in Upper Volta. “he official language
of Upper Volta is French. The bPercsntage of Irench-speaking inhabi-
tants is not available, but 55% of the population speak Mossi and
another 20% speak Dyula. All indigenous languages belong to the
Voltaic sub-~branch of the Miger-Congo family. Upper Volta is a
conglomerate of ethnographically different groups who are eithey
sedentary farmers, semi-nomadic herders, or nomadic pastoralists,

All of these groups seem to interact beneficially an the sharing of
space and resources. This is less true under conditions of c¢nviron-
mental stress such as drought.,

The mrjority of the population hold to traditional animist 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 still
low. 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 among
the least developed countries of the world. The individual's share
of the Gross National Product (GNP) in 1975 was $100, rising to $120
in 1978, which is a 6% growth rate in funds available to indivi-
duals. "he national inflation rate for the last 5 years has been
12%, Poverty, defined as that income level below which a minimal
nutritionally adequate diet plus essential non-food recuirenents is
not affordable, is found in both the rural and urban populatinns.
Rural people in Upper Volta require 353 per year to mee: this stan-

5Sources: Cohen. 1979,
Europa Publication. 1930
Godiksen, et al. 1974.
Interafrican Committee for Hydraulic Studies., 1979,
Legum. 1980,
Peron. 1975,
U.S. Agency for International Lbevelopment.  1980a and 1980b.
U.S. Agency for International Levelopment. 197y,
U.S5. Department of ttate, 197y,
World Bank. 1979,






time of colonial conquest. The pressure of a cach economy niy in-
fluence the nomad to increase hevd size so that there is mcney to
meat taxes if something happens to the herxd.

Another form of migration which is increasing at an alarming rate is
emigratior. Young men 20 to 30 years of age are leaving Upper Volta
to take jobs in Ivory Coast or Ghana. They find jobs in the commer-
cial agriculture, mines, or coastal urban centers. Ten percent of
the total population is estimated to emigrate. Only 9% of those who
leave are absent for 5 Years or mnre. This temporary emigration
gives an economic adventage to Ivory Coast, which receives the pro~
ductive efforts of a significant portion of Upper Volta's population
at the age of their Peak laboring abilities. Opper 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 populacion.

Rural-to-rural migration has been increasing since the time of the
drought in the 1960s. The major direction of migration 1s from the
densely-populated Mossi pPlateau toward the southwest. This spon-
taneous migration reached a reak in 1975 of 20,000 persoris. It has
slowed since to 14,000 persons per year.

Rural~to~urban migration carries the most alarming significance for
environmental changes. 1a 1960, 95% of the vopulation was rursi and
only 5% lived in the cities. By 1©70 114 of the total population

was urban and only 89% rural. In 1975 urban areas nf Upper Volta
gained a total of 25,000 persons; 55.5% of that number, 14,000 penple,
were migrants and only 44.5% of that increase (11,000 percons) was
natural. A long-standing patter:n of migration is for famm workers

to travel to the cities during the off-season, swellirg the size of
the city tremendously. Recently the pcpulaticn has not reduced
significantly when the planting season returns. The growth of
cities is fueled by government expenditures, to meet the needs of the
increased urban Pcpulation, thereby fueling a cycle. Cities serve
the i1amportant 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 avea or o
pProvide erployment for all the immigrants. Under thesec circumstances
cities tend to become a drain upon rural resources.

For Uppcr Volta these trends 1in migration increase the pressure on
an environment which, daspite irregular rainfall and low seil fer-
tility, supports a dense populatior,,

Further statistics for population and the economy car. be found in
Appendix II.



3.0 Natvral Resources
3.1 Socils 3/

3.1.1 Introduction

The soil resource in Uppar Voita is seriously depleted. De-
rived from rock types whi.h charactaristically yield soils of
low productivity, the scanty resource has been subjected to
land use practices which have stripped the soil of fertility.,
Brosion rates are high and infiltration of water is low through-
out most of the country. Slash and burn agriculture methods
applied in the savannas tend to increase the propensity ta erode.
Drought and overygrazing combine to reduce the native vegetation
cover, thereby decreasing nutrient replacement in the soil and
increasing the tendency to ercsion. Soil must be considered
tne most valuable natural resource in Upper Volta because it
gives direct sustenance to 95% of the population. Further, the
gsoil resource affects the recharge of groundwater systems and
the guality of the surface waters. Degradaticn 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 appear; to be nc legislation ia Upper Volta which considers
soil even as a portion of land usc legislation. However, the
government of Upper Volta has show interest in the furtherance
of soil resouvces. A center for soil resources has been
established in Bobo-Lioul&®so with the assistance of the FAO.
3.1.2 Classification
The Interafrican Committee for Hydraulic Studies has developed
a classification for the soils of the Savanna region of west and
central Africa. This system classifies soils according to their
productive capacity. Upper Volta lies entirely within the range
of that study. There are 5 clacses of soils, defined below. Ir
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 improvements, using
traditional hand cultivation methods and with little or no use
of imported fertilizer. The capability defiritions refer to
yields which range from poor (for class 4 soiln) to good, but
in the west African context %he yields produced by traditional
methods are geneially somewhat low compar:d with yields that
are obtained on agiicultural stations usiny improved methods.

5Sources: Ackels. 1970.
Cocheme ard Fraquin. 1967,
Interafrican Committee for Hydraulic Studies. 1979.
Van Raay. 1980.


http:charactsristica.ly

Class 1l: Generally good soils. These soils do no:
have any serious limitations, and are able
to produce good vields 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 clinmatically-
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 tosevere limitations and, under
traditional systems of ranagement, 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 orly in a mosaic asscciation with other
80il classes in Upper Volta. These soils are often of a
mineral nature. In terms cf the FAO mapping syctem they are
gleysols (humic, eutric and undi fferentiated), fluvisols {eut-
ric 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. Classes 1, 2 and 5 are the least promi-
nant components of that area. Class 1 soils show greatest develop-
ment along major waterways.

Class 2 soils have only slignt distcibution in Upper Volta and,
like Class 1, only occur in essociation with other classifica-
tions. Class 2 soils are found in tne 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 Ferrugin-
ous Soils over sands, and some Brown Subarid Soils in this
classification as well. All Class 2 soils in Upper Volta occur
in minor patches.



3.1.3

Class 3 moils are second only to Class 4 in prominance through-
out Upper Volta. In the south central portion along the bordec
with Ghana, Class 3 soils cover a large area unbroken by other
classes. In central Upper Volta, Class 3 occurs in association
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 solls are desaturated Tropical Ferruginuous zoils
(equivalent to plinthic and Ferric luvisols in FAO terminology).
Slightly desaturated and desaturated Ferallitic Soils (ferric and
Orthic Acrisols, with some Nitosols) are also part of this
classification. Minor types in this class are Brown Subarid
Soils (vertic Cambisols), Vertisols and Immature Soils. The
Tropical Ferruginous Soils are modal soils of the moderately
dry savannas, while the slightly desaturated Ferrallitlc soils
nra found in wetter savannas.

Class 4 »oils cover the greatest area. Perhaps 25% of Ugper
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
types and in the southwest mosaic. There are two broad groups
of Class 4 soils divided by contrasting texture. The more
prominant first group are are very light textured sand soils
with little profilz development. They are Immature Soils,
Reddish Brown Subarid Soils, and Tropical Ferruginous Soils
over eolian sands. These correspond to Rugesols and to luvic,
cambic and ferralic Arenosols in the FAO system. The second
broad group consists of soils with very heavy texture, the Verti-
sols; these are less extensive, occurring only in the south-
east arcas 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 classes in central and
eastern Upper Volta.

The accompanying map 1is an attempt to reduce these complex
soil associations into a simple foyxm. Due to simplification
and reduction from the original map, the Hydromorphic and
Vertisols are lo=t because of their small map size.

Soil Use ~ Agriculture

Much of Upper Volta is devoted to agriculture, pastoralism, or

a combination of the two activities. Virtually ali of the

Class 3 and 4 land is being utilized in an extensive agricultural
gystem. Large areas are temporarily exploitec at a low techni-
cal level and then soil fertility is restored by fallows,
Cultivation and animal husbandry are esgentially separate. The
fallow system leaves the soill without vegetative protection
during the rainy season when the intensity of the rains tend

to erode and leach the soils. Tribal tradicions maintain a

10



JUPPER VOLTA
SOILS MAP SIMPLIFIE

E EOLIAN SANDS, COARSE (PASTURE ONLY)
F EOLIAN SANDS, FINER, LOW~MODERATE FERTILITY
G DOMINANTLY LITTLE OR NO AGRICULTURAL VALUE
C-G | CANDG IN JUXTAFOSITION
c DEEP SOILS, MEDIUM TEXTURED, LOW CEC AND FERTILITY {(WITH SOME D)
LN A HEAVY SOILS, HIGH CEC, HIGH PERCENTAGE SATURAIION -
" B AS A, BUT LIMITED BY SOIL FACTCRS (SAL!NITY, COVERING OF SAND, ETC.)




large population on the land. The richest land with the great-
est potential is nearly unpopulated. That land is-currently
being cleared of disease by the government and settlement is
beginning to take place.

3.2 Water Resources é/

3.2.) 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 nformation 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). Water usc 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 o:~anizations
which bind the West African States to cooperative aarcements
provide a vehicle for the formation of such legislation.

3.2.2 Pre Cipitation

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 Publications. 1980.
Ganley. 1976,
Interafrican Committee on Hydrerulic Studies. 1979.
U. 5. Agency for International Development. 1279,



3.2.3 Surface Water
3.2.3.1 The River Basins

Volta River Basin

The headwaters of the Volta basin are in Upper Volta, but
85% of the basin is shared by Upper Volta and Ghana. The
countries sharing the remainder of the basin are Ivory
Coast, Benin, Togo and Mali. The mouth of the Volta River
is in the Gulf of Guinea. The basin consists of several
independent 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 Noire)

The Black Volta rises in western Upper Volta and flows

to Lake Volta in Ghana. Tt first flows north and then
turns southward at its confluence with the Sourca. The
Sourou is not only a tributary but a flood retention
basin for the Black Volta. It is estimated that 250
million m3 of water overflow into tne Sourou from the Black
Volta in flood season. Since the Sourou is large and
shallow, about half of the floodwater is evaporated.

Approximately 3.6 x 10° m3 of water lcaves Unper Volte in
annual runoff from the Black Volta, whizh iu about 6% of
the total volume of precipitation occurring in the Biack
Volta Basin. September 1s the month of peak flow while
March is the month of lowest flow. The Black Volta has a
Year-round flow but with 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 ¢f 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 15 a tributary of the White Volta but does

not ioin it until the two rivers raach Ghana. The Red
Volta, like the White, is completely 4ry except after

heavy rainfall, Fising in the center of the country and
flowing southward into Ghana, the Red together with the
White ond another tributary, the £ 'S5/ 11, only contribute
approximately 7.8 x 109 m3 of water annually, This is

about 10% of the annual rainfall for the entire Volta Basin.
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3. 2. 3.2

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 small
watersheds. 1In 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 result in
& 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 irreqular
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 retes have not been
calculated, but observation indicates that sedimentation
is highest at times of peak water flow.

Data indicates that the amount of water available for
development in Upper Volta is lower than for most other
West African countrics. This 1 due to the irreqular
pattern of riverflow throughout the country.

Use of Surface Water

The volume of surface Water actually used has not been
determined, but thesc resources appear to be considerably
underutilized. Data indicates that in West Africa as a
whole only approximately s of annually available surface
water 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 che 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 hava been identified and precon=-
structicn stiviies are being conducted. The majority of
these dams will provide water for irrigation solely or

in combinationwith other functions. Four dams will
provide electrical powey, 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 aveil~
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 areca is being expanded to 4,000 hectares. On
the Kou, 1,200 hectares are under rice cultivation. The
remaining arcas comprise small schemes in valley bottoms
for flood reccession irrigation,

More than 300 small dams are usced to draw off rain water
to complete the gr.ving cycle of crops started in the rainy
season or to provide water for people and stock in the dry
season. Most of these dams are between 3 and 10 meters
high and are subject 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 occurrence
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 Groundwatar

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 wrter nesource.

The Basement Complex known as the Libro-Ivorian-Voltaic Shieldis
comprised of metamorphosed Pre-~Cambrian granites, schists,
quartzite and various eruptive rocks. The lithologic nature of
these basement rocks, which are the most prominent component of
Upper Volta's geciogic setting, is not conducive toc good
groundwater prospects. This basement rock i+ nighly rusceptible
to fracturing and weathering, hewever, which ¢ increase the
groundwater potential.

Sedimentary basins make up only a small portios, of Upper Veolta's
geologic structurc. Of these the Paleozoic nedirentary cover
founa .1 the southeast and west are not favorable for ground-
water except where fracturino has occurred. 7The Mewozoic sedi-
ments which occur in a small area near the Mali border offer

good groundwater orospects., Most of Upper Volta 1t underlain by
a geologic structure widch 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 weathering 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

3.2.4.2

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 weather-
ing processes. Fracturing and weathering generally occur
together since fracturing promotes weathering. Thus a
surface area of extreme weathered conditiom is likely to
overlie a fractured area and favor groundwater Bodies:
Well yvielas off these bascment rocks are usually low,
averaging from 0.5 to 8 m3/h. Well depths average 15-40 m.

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

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

The basement complex is considered to be a poor but usable
aquifer which is particularly appropriate for rural water
supply. The sedimentary opasins are good aquifers but do
not cover a significant jortion of Upper Volta.

Groundwater Movement

Groundwater recharge is mainly from rainfall. Therefore
recharge is dependent on the irreqular rainfall patterns
noted in Section 2.l1.3. Important seasonal fluctuations in
the water table occur. The water table does not signifi-
cantly recharge .he river systems in Upper Voita, nor do
the rivers recharge the aquifers. Once rainwater has
reached the river it is virtually unavailable for recharge.

Yield from Groundwater Storage

The safe yield, or natural recharje, which might be expec-
ted is a Aifficult fiqgure to determine for thewve highly
complex groundwater conditions. The Interafrican Committee
for Hydraulic Studies cstimates that Upper Volta has a

total of 22,%00 million m' of water mincable from the bane-
ment compled ana another 5,230 million m3 from sedimen-

tary ourceus. They caution that these figuros are conserva-
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tive. Generplly speaking, groundwater from basement sources
might be expected to yield sufficient wates 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 than from
secdimentary.

3.2.4.3 Use of Groundwater

3.3 PFlorxa

3.3.1

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
common use of groundwater, and urpan use of groundwater
,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 orn
drilled wells. Motorized pumps are less frequent; there
are an estimated 500 in Upper Volta.

Introduction

In a country where 95% of the population earn their living by
farming or pastoralism, where the population is recasonably

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, drought, and complete destruction in order to bring land

under cultivation.

7
Sources:

Interafrican Committee for Hydraulic Studies. 1979.

International Unlon for the Conservation of Nature and
Natural Resourxces {IUCN). 1979,

Ouedraogo. 1975,

Rattray. 1960.
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3.3.2

Fourteen percent of the land area of Upper Volta is considered
forested and under the administration of the government.
Seventy-two vercent of these forests are national parks and
reserves. The legel 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 ative
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.
Reforestaticn is being undertaken with varying success and effi-
ciency. Plant protection services are being strengthenad.
Appendix V presents the rertinent legislation.

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 banks 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 crcated 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 used in classifica-
tion. The most commonly applied vegetation names are noted
below.

3.3.2.1 Shrub Savanna (Sahel desert, South-Sahelizn 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 5rass cover is more complete and the shrubs
become more frequent. The dominant species are hcacia
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 soils or
clay soil ﬂﬂgyopogon grass is5 more common. A nore
complete list of woody species can be found on tnhe accompany=
ing table. Grass species inclylc:
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Sandy Soil

Cenchrus biflorus
Ctenium olegans
Eragrostils pilosa
Arigtida mutabilis
Zristida stipoides
Latipes senegalensis
Brachiaria hagerupii
Trichoneura mollis
Dactyloctenium aegyptium

Chloris prieurii’
Eragrostis tremula
Aristida adscensionis
Aristida longiflora
Perotis patens

Tragus raremosus
Brachiaria deflexa
Pennisetum pedicellsatum

Sandy Clay or Clay Soil

Andropogon amplectens ‘
Sporobolus festivus '

Many of the grass species are perennial.

Schoenefeldia gracilis
Tetrapogon spathaceus

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 Jdifficult 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

3.3.2.2

habitat at the base of the trees.

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

Wooded savanna covers the centex 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.

include:

Grass specier

Sandy and Sandy Clay Soil

Andropogon gayanus (and several
varieties)

Andropogon pseudapricus

Cymborogon giganteus

Panicum praealtum

Pennisetum hordeoides

Rottoocellia exalitata

Schizachyrium semiberbe

Setaria sphacelata

24

Andropogon chevalieri
Andropogon pingulpes
Andreopogon tectorum
Digitaria perrottetil
Panicum tambacoundense
Pennisetum subangustum
Schizachyrium exile
Schizachyrium brevifolium
Setaria pallide-fusca



LEGEND FOR VEGETATION MAP OF UPPER VOLTA

Sudanian Woodland with abundant Isoberlinia
Undifferentiated Sudanian Woodland

Sahelian Acacia Deciduous Bushland and Wooded Grass-

land

HAUTE-VOLTA
A. Parc national du W 350.000 ha
B. Réserve totale d'Arly 206.000 ha
C. Réserve totale du Singou 192.000 ha
D. Parc national de P8 155,000 ha
.E. Parc national des Deux B3lés 115.000 ha
F. Réserve totale de Bontioli 12.700 ha

TOTAL 1.030.700 ha

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

Ctenium newtonli Diectomis fastiglata
Elyonurus elegans Loudetlia togoensis
Schizachyrium nodulosum

3.3.2.3

The wooded savanna is the area of Upper Volta which hLas
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.

Woodland (Sudanian savanna, Sudanian woodland, Guirea wood-
land)

The woodland veqgetation zone 1s the scuthernmost vegetation
zone in Upper Volta. It occurrs only in the southwest

area of the country. Thls arca is considerably more mesic
than other part.e of the country and that is rceflected in
the vegetation. The region is far less prone to drought
and areas of perennial water are more freguent. Tree
spaecies 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 dominated by Hyparrhenia,
which is a fire tolerant species. Tnis southwest area in
Upper Volta has fclt less human influence than other regions
because of the presence of tsetse fly and onchocerciasis.
These less settled areas are presently the focus 2f nation-
al development efforts.

3.4 Wildlife and Protected Areas &/

3.4.,1 Introduction

It i8 possible that Upper Volta has the greatest wealth of
faunal species in West Africa. Even in areas mt designated
as protected, populations of the once numerous natlwe species
still survive. The drought and increasing population pressure
have reduced the habitats of these v'ild animals. There i3 no
limitation on huncing and hunting license fees are low. Upper
Volta's fauna 1s qgenerally overhunted. Traditional methods of
utilizing wild animals as a source of food are exerting

8
Sources

International Union for che Conservation of Nature and
Natural Renources (JUCHN). 1979,

IUCN. 1973,

IUCN. 1971

Republique de Haute Volta. 1974,

Van Raay. 1980.
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3.4,2

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 difficulk
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 Rasources, protects a total of 106 mammals, 19
bixrds, 13 reptiles, and 7 fish. Ordinance 68-59 protects
species, sets hunting rules and designates protected areas.
Thias ordinance protects or partially protects 44 mammals, 25
birds and 7 reptiles. Another 32 rammals, 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 can be found in these documents. With
proper enforcement these two ordinances would probably consti~
tute powerful an.mal conservation instruments.

Wildlife concentrations are greater in protected areas and in
areas vhere 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.

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 hectares)

Tha vegetation of this park is partially open Sahel savanna
in the north and open woodland in t:.e south. The vegeta-
tion is degraded throu:iout. The hracora chain of hills
crosses the vk from northeast to southwest, of which the
highest peak is 375m., The fauna includes elephant,
buffalo, roan antelope, hartebeeast, topl, Buffon's kob,
Dafassa waterbuck, Dohor reedbuck, hushbuck, red-flanked
duiker, oribi, Grimm's duiker, lion, cheetah, ana vellow
baboons. In well-watered areas there are hippopotard:,
crocodiles and tortoises.

This is an international park =hared with Nia~r and Benin,

Hewever, management throughout is not cqual.  In Upper
Volta pcaching is reportal 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 a
similar savanna woodland vegetation to W National Park.
Arly is bordered by the Pendjari River, There are permu-
hent ponds in the dry geason. 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, with
a 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 includes
elephant, buffalo, roan antelope, hartebeest, oribi,
Grimm's duiker, Bohor reedbuck, warthog, vervet, and patas.

All of the permanent ponds in this park are occupied con-

tinuously by fishermen which restricts wildlife access to

water. The entire park is threatened by poaching, cattle

grazing and vioodcutting 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 Volta

River. 1In this park the fauna has been completely exter-
minated.

3.4.2.6 Bontioli Total Fauna Reserve (12,700 hectares)

In the southwest part of Upper Volta, Bontioli Reserve
lies in a Isoberlinia woodland. There are many aelephants
and some yellow-backed duiker but ro topi. A more com-
Plete faunal report is not available.

+

3.4.2,7 Reported but Undocumented Reserves

There is a reserve at the confluence of the Comde Piver
and Leraba River in an Isoberlinia woodland. Fauna in-
cludes elephant, some wild hog, Buffon's kob, reedbuck,
hartebeest, Defassa waterbuck, bushbuck, roan antelope

and chimpanzee.
3.4.3 Other Important Habitat

Riverine communities have not been given official protected
status by any cxisting legislation in Upper Volta. Riverine
habitat 1<, however, a minor component of some of the protected
areas. The fauna of the river environment is particularcly
rich, vith species which are restricted to this habicat,



Wetland communities are even less frequent in Uppar Volta than
riverine communities. The wetlands are particularly important
for ndgratory avifauna. Wetlands are particularly susceptible
to habitat destruction by draining for cultivation, overgrazing,
and fisghing.

3.5 Minerals and Energy

3.5.1

3.5.2

3.5.3

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.

Economic Deposits

Manganese

Tambao - The 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% 1s 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 uvntil 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 ecconomic value
because it is located near the Tambao depos.t. The estimated
reserve is 56 million tons, of which 46% is Ca0O and 3% is MgO.

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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3.54

Lead at Gan

Bauxite at Kaya and Kongoussi

2inc at Tiebete

Nickel near Dori

Marbie 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

to Tambao. Water and energy availability are likewise inhibitors
of mineral development.

Enexgy

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 target in Upper Volta.
Projects were under construction or in the planning stage in
Bobo-Dioulasso, Kou River, Gaoua, Kaya, Tenkodogo ,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 encrgy development has been studied in
Upper Volta but studies elsewhere in Wost Africa scem 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 generating plants are showing encouraging results
for meeting village power nceds.

k) |



UPPER VOLTA

AREA 274,000 Sg.Kms.

POPULATION 5.8 Million
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4.0 Environmental Problems and Environmental Projacts

S/

4.1 Interactive Problems —

The problems considered for this report are the mujor environmental
problems facing Upper Volta. It is always true that environmental
problams 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 cccur 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 drought period of 1969-~1974 was preceded by a signi-
ficant wet period of 1950-1963. This indicates a natural cycle of
short-term weather fluctuations. Some researchers suqggest that
lengtheniny :zecirrent droughts indicate a subtle though pervasive
change toward a driex climate. 1In either case 1t 15 quite true that
drought is a parameter that must be considered a major and recurrent
cnvironmental factor.

Despite the adaptability of the natural vegaetation to drougnt condi-
tions and general climatic irregularity it is evident and well
reported that the desert lands are encroaching upon the savanna.
This is apparent not so much from climatic changes as from changes in
vegetation and soil. Notable changes {in vegetation are cccurring
which leave progressively larger areas of the savanna reuembling the
more xeric desert. The absolute number of plants i1n re.ponse to
grazing, cultivation, cutting, burning, and drought have ‘lecreased.
This has created a more open aspect of the land. The lack of vege-
tative cover has left the solla exposed. The impact of exposure is
an increase in all types of erosion because winda tend to make vast
quantities of soil airborme andrains tend to be sudden and intense.

980urcosx Campbell and Renwick. 1975.
Charney. 1975,
Dalby, Church and Bezzaz. 1977,
DuBois. 1973,
Eckholm. 1977,
Intcrnational Union for Conservation of Nature and
Natural Pesources (IUCN). 1971,
Johnson. 1971,
Nicholeon. 19708,
Seifert and Kamrany. 1974,
U. S. Ageng for International Developmant. 1980,
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4.1.2

water supplies encourage herd size increase and a more sedentary
life styla. 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 & major factor in
desertification. The overgrazing situation increases not only
with the increase in animal population but with the change
toward a more sedentary lifestyle in response to water resource
improvement and political and adminizcrative 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 s0il resources are
deteriorated.

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 ar. a commonly practiced method of land
preparation. The ash from the burn adds a sudden burst of
nutrients available to the first years crop. Initial yields
may be high but successive yields are drastically reduced.
After a short period of time the land is allowed to remain
fallow for a number of years. Seme 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 may
be a problem. It nay get out of control and threaten either
neighboring crop land or land the farmer is unable to use himself.

Lands that have been burned but not used and lands that are
fallow arc highly susceptible to erosion. Topsoil may be ser-
iously depleted. Water and wiird erosional processes will both
have noticeable imrpactsy.

The fallow system dejends upon a course of fallow years to re-
store fertility. <4he neced for new arable land has increased
but little new land is available; as a result the fallow years

have Leen reduced and the soil fertility has declined. 1In
gome arevas of Wnast Africa fallow time has decreased more than
50% while the ute of fertilizers has changed only slightly.
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4,1.3 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
woodcutting: 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.
Ninaety-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. Virtually all the stands of trees within 70 kilometers
of Cuagadougou 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 1life 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 released 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 i3 reduced the population turns to
its only other available source of fuel, dried dung. Thie
constitutes a serious loss of agricultural nutrients. Manure
which would be added to the field is dried for fuel. Perhaps
more important than the lass of nutrients is the concommitant
damage done to soil structure and quality through failure to
return manures to the fields. Organic materials play an impor-
tant role in the preservation of soil structure and fertility.
The loss of structure and fertility results in low productivicy
and erosion. Low productivity necessitates the necd for more
arable land and causes the shortening of fallow periods. The
cycle is complete and again favors desertification.

4.1,4 Water and Health

Only 258 of the population has access to a safe water supply;
therefore 75%v of the population is in danger of be-
coming 111 from their daily water supply. Groundwater, which
geologically should be pure and awezt, is ofzen contaminated
because of the water delivery system, Often hand dug wells are

an open system whereby any contaminant on a hard may be added

to the groundwater., Many communicable disecases 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. Onchocercliasis



is extremely prevalent and is dependent upon fast 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 19/

The government of Upper Voltaz has shown a firm commitment to develop-
ment within the structure of the environment by adoption 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 deveslopment strateqy should
begin to ameliorate pressures upon the environment. Twenty percent
of the core component of Upper Volta's 5 year (1977-8l) development
Plan is allocated to cxop production, livestock, environment, rural
hydraulics, and the Volta Valley Authority. Most of these activitles
are to be undertaken by the regional development organizations (ORDs).

Some of these projects, such as the "Fonds du Developpement Rural"
project, which is to take place in 5 COKDs in the Mossi Plateau area,
aim at increases in agricultural production and irprovenmeats in
village water supplies. 5uch projc-ts will incorporate entire
ecological systems. Similar projects have been identified for each
ORD.

Livestock has also been given priorlity in development, receiving over
one quarter of the rural sector investmcnt. 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 tle
rangeland and degradation of the environment.

water development plans concen:irate on assuring the rural water supply
together with making water available to livestock. Projects include
dams, wells and the gemcral i1mprovement 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
gtructure of a dam changes the water course from a live stream with

10SOurces: Berry, Hay and Scott. 1978.
Duke. Undated.
Horenstein. 1979,
Internationnl Union for Conservation of Rature and
Natural Resources (IUCN). 1971.
Murphy. 3979.
Van Raay. 1980.
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highly oxygsnated water to a moticnless body of water. All water
parameters will change and cause changes in the living conditions
for the inhabitants of the water. It is quite possible to completelj
wipe out some species of 7! 1., for instance. OUn the other hand,
fishing could become an impostant ford item to be exploited in the
reservoir behind a large dam. 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 will 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 establishrent 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 (AVV) was created in 1974 to administer
the Volta River valleys. The Volta River is one of the areas
most affected by onchocerciasis. In 1973 the World Health Organiza-

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 maximrum
agriculzural developrent while minimizing ecological damage. Non~-
arable lard is to be preserved for wildlife, grazing and wood produc-
tion. A reforestation program has been implemented. Animal traction
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
for 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 grounc 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 colonirzers in search of new land. The areas from
which the people are moving are envircnmentally different from the
valleys. Soil and vegetation types, animal populations, and water
management and flooding characteristics are new. (rops and markets
are changed also.

The onchocerciasis clearing proisct raises its own questions with the
long-term use of even low levels of insecticide. Impact on other
forms of life, especially fish, may be extreme. Also, the activities
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
to the insecticide. However, this project has been a significant
advar.ce in improving the health conditions in the Volta Valley.
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4.3

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 alsc
needed to expand food crop production. The government is encouraging
research into alternate forms of energy, thereby reducing the compe-
tition for the land resource.

Proposed Projec*s and Continulng Projects 1Y/

The United Natiora Sudano-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 hasc
consulted with that office to develop a program for the country.
Donor agencles arc 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 map list
projects developed by Upper Volta with the assistance of the Perma~
ment Interstate Committee on Drought in the Sahel (CILSS). These are
projects scheduled in the period 1973-1982,

1180nreeu: Permanent Interstata Committee on Drought in the Sahel

(CILSS). 1979,
U. N. Sudano-Sahelian Office. 1979,
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Appendix I

Climatic Data
Bioclimatic Regions of Upper Volta
Climatic Characteristics of the Bioclimatic Regions
Climatic Regions
Alxr [lass Circulation

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

Maximum and Minimum Temperatures
Precipitation Average for January, August, and Annually Over 25 Years

Precipitation Records since 1970
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B.o Climicic Isoline.s—:"remperature, Onset of Rainy Season, Evapotransplrition;
End of Rainy Season

Températures moyennes annuelles Dates approximatives du début
de I'air de la saison des pluies

("C) 1961-1970 .

Evapotranspiration moyenne Dates spproximatives de la fin
annuelle de la saison
(en mm - méthode Turc) des pluies

Corcor Peran, 1978,
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7. Precipitation Average for January, August, and Annually Over
25 Years

Précipitations moyennes en janvier
(cri wimy), sur une période
de 25 ans

Précipitations moyennes annuelles
(en mm) sur une période
de 25 ans

Précipitations moyernes en aoiit
(en mm), sur une période

de 25 ans

{D'apids les cartes des principauc éliments chimetiques,
Atlas de Haute-Volia, C.V.RS.)
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Appendix IX

Demographic and Economic Data
1. Rural Popﬁlation Density
2. Ethnographic Division of rPopulation in Upper Volta

3. Economic Resources and Rainfall
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2. Ethnographic Division of Population in Upper Volta

IDENTITY
GROUP

MOSS1

WESTERN MANDE

SENUFQ

G!UNSHI

FULANI

L081

GURMA
BUSANL

TOUAREG AND
BELLA

ALSO 3,000
SUROPEANS

TRIBES POP. 1967

OUAGADOUGOU 2,542,000
TENKEDOGO

YATENGA
8080 880,600
BARKA
SAMO
DYULA
5 363,000
4 341,000
FULANT 313,000
SERFS(RIMIBES)
9 9,000
- 273,000
- 242,000
- 220,000

X

50-65

16

LOCATION OCCUPA~
TION

CENTRAL PLATEAU SEVEN-
BETWEEN BLACK &  TARY
WHITE VOLTAS FARMERS

BOBO NEAR MALI  SEDEN-
BORDER; OTHERS TARY

ALONG IVORY FARMERS
COAST & GHANA WEAVERS
BORDERS 1IN SOUTH TRADERS

IVORY COAST SEDEN-
BORDER TARY
FARMERS
YICINITY OF SEDEN~
HOUNDE, BOROMO,  TARY
0EDOUGOY FARMERS
~SERI-
NOMADIC
HERDEKS
{CATTLE)
NEAR IYORY SEDEN~
COAST BORDER TARY
IN SVW FARMERS
NEAR
GHANA
SORDER
NORTHEAST NOMADIC
PASTOR~
AL!ISTS
CANELS,
(SNEEP
8GOATS)
OUAGADOUGOU -
8080 DIOULASSD

Source: L. S. Agency for International levelopment. 1079,
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7.
8.
9.

10.

11.

ngographic Statistics

Appendix IIIX

Population of the Sahelian Countries

Annual Rates of Growth

Population Pyramiad

Uppar Volta Demographic Cnaracteristics

Upper Volta Demographic Data by kegion

Population and Density by Department

Upper Volta Rural Population Area and Population Density, 1972.

Distribution of Urban Population in Upper Volta, 1952-1970.

Health Statistics

Upper Volta Education Statistics

Education
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The Population Pyramid illustrates 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-migration will
not be significant. In fact if previous trends continue there should
be some improvemznt 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
means a high dependency ratio (the ratio of labor force tc dependents).
It also illustrates the momentum of population growth batause rapid
growth will continue as the expanding numbers of chlldie) move into
reproductive years. The projections and the momentum will change if
facters irnfl.encing population qrowth change.

An ilncrease 1n life expectancy with a constant ferti1lity rate will
cause an cnormous 1ncrease in the population, creating a high dependency
ratio and population growth momentun. The accelerated growth rate 1s
particularly noticable amoung the young, causing the pyramid to have a
broadening basc. This 1llustrates the general improvement 1n health
services, urbanization and nutrition. Tue decline in mortality 1s grad-
ual, with the greatest 1mpact on infant-child mortality.

An increasc 1in 1. fe expectancy coupled with a delrease 1n mortdai.ty

will show a similar pyramid to the one presentea here. liowever, there
will be an improved life expectancy at birth, which suggests the vconomic
advantage of avoiding the wastage of prerature deaths.

4. Upper Volta Demojraphic Statistics

zotal Population {1980) 6,738,000
Growth Rate (1380) 2.8
Age Distribution (1975)
0-14 years 2,558,208 45. 0
15-49 years 2,438,042 43.4%
50 4 years 644,955 11
Total Ares 274,500 kmd 16,000 mi2
Density
population/Surface Area Mile? (1975) 57
Population/Arable Land Mile? (1970) 73
Population 1960 1970
sUrban 58 1ls
SRural 1Y B9

Sources: Cohen, et al. 1979.
U.S. Agency for Intrrnational Development. 1980.
1.5, Central Intelligence Agency. 1980.
U.S. Department of State, 1979.
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7. Upper Volta Rural Population Area and Population Density, 1972

Total Totel Pecpulation Area Cultivated

ORDs Population Area Density , Total X of

('000 inh.) (sq. lm) (inh. per km ) ('000 ha) Total Area

Quagadougoul, c47.6 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'Courma  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 360.0 17,448 20.6 143.2 8.2
Banfora 180.0 18,39 9.8 B0 e

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

1/ Without city population
Sourc.: Cohen, et al. 1979.
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8. Distribution of Urban Population in Upper Volta, 1959-1970

X of Total Irplied Annual

Population Urban Growth Rate X
Ouagadougou 59,126 (1961) 105,000 {1970) 25.8 6.6
Bobo-Dioulasso 54,260 (1959) 94,583 (1970) 23.3 5.2
lcudcugou 21,000 (1959} 42,566 (1970) 10.5 6.6
A1l Secondary

Cunters 74,130 (1960-61) 164,342 (1970) 40.4 8.3 to 9.3

Cource: Conen, et al. 1979,
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10. Upper Volta Educstion Statistice

. 1960 1970 1974
Total Primary Enrollment/
1,000 Population aged 6-11 years 6\ 1 13%
Total Secondary Enrollment/
1,000 Population aged 12-17 years 5% bR Y 23
Primary Pupils/Teacher 47 44 46
Secondary Pupils/Teacher 20 23 20
Literacy in 1962 was 2%; 1972 11n,
Sources: Legum. 1980

U.S. Agency for International Development. 1980a.

11. Education

(1975/76)
Pupils Teachers
Primw. L (] . * . L . . 141'17-’ 2‘997
Secondary . . +« ¢ s s s 16,227 818
General education . . . . 13,167 580
Teacher training. . . . . 391 28
Other . « + o o o o 2,669 210
Higher oducation. . . . . =« 1,067 166

Source: Europa Publications. 1979,
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10.
11.
12,
13.
14.
15,
16.

17.

Appendix IV

Economic Statistics

General Economic Statirtics

Population and Labor Force

Gross Domestic Producc by Economic Activity
National Accounts: GDP, Breakdown by Sector

Agriculture Production, 1949/70-1977/78

Land Use
pPrincipal Crops
Livestock

Livestock Products

Forestry, Roundwnod Ramovals

Fishing
Industry, Selected Products

Power Production, 1973-1977

Government Budget Revcnue, 1973-78

Government Budget Expenditure (by Function), 1970-1977

Development Plan 1977-81

Direction of Trade
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1. General Economic Statistics

Gross National Product (US & 1978) 745,000,000
Growth rate (1976) 5.8%
per Capita GNP (US $ 1975) 109
(Us $ 1978) 120
Per Capita GNP Growth Rate (1960~1977) 0.6%
Total Labor Force (1975) 2,855,007
Men (1975) 53.6%
Women (1975) 46 . 4%
Total participation rate {(1975) 54. 3%
Agriculture percent of total lebor force (1970) B6 . P%
Source: Legum. 1980,
Europa Publications. 1980
U.S. Agency for International Development. 198Cb.



2. Population and Labor Forcer’ (in 1,000)

1.

6.
T.

Population registered as resident

1.1 Rural
1.2 Urbanil

Temporary emigrants during the year

2.1 Rural

2.2 Urben

. Fopulatiou Present

3.1 Rural
3.2 Urban

People of less than 14 or more
than 60 years old

. Labor force resident

5.1 Rural
5.2 Urban

Labor force present

Ratio of labor force to

T.1 Resident population

7.2 Present population

. Total of permanent emigrants

. Ratio of total permanent

erigrants to present labor force (%)

1960
4,372

(3,917)
(395)
152
(1k6)
(8)
4,220
(4,088)
(387)
2,034

2,338

2,118
(220)

2,186

53.5
51.1

250

1.L

975
5,638

(5,127)
(511)
302
(217)
(25)
5,337
(4,850)
(L8T)
2,895

2,7u3
(2,L37)
(306)

L8.7

/2

Tne 1960 and 1375 figures are tased on the results of the 1960/61 semple swrvey

and the recent census (Dec. 1975) respectively.

Fift; -two urban centers.

vser World Bank. 1979,



3, Gross Domestic Product by Economic Activity*

1972 1974

Industries
Agriculture and I estock . . . . . 35,508 38,841
Forestry and logging * . . . . . . 4,467 3,332
Fishing . . . . 680 9732
Mining and quarrying . . . . . 74 97
\anufacturing . . . . . 8,979 11,186
Llectricity, gas and water . . . . 1,654 1,750
Construction . . . . . 3.938 5,299
Wholesale and retail trade . . 14,325 16,513
Reetaurants and hotels . . . . 120 143
Transport, storage anG communications . . 6,407 8,380
Fiance, insurance ral estate and busincss services 4,747 5.013
Community, social ard personal services 3476 845
Ste-ToraL 81,228 94,771
Less Imputed bank service charyes . . 558 1,056
DoMasTic PRODUIT OF INDUSTNIES Ho 670 93.51)
Gor crnment scrsices 6,167 7.538
Private non-profit rervices 1o liouscholds 253 P13
Domestic services of houteholds . B33 95y
TotaL . . . . . S04 192 8358

¢ Cxcluding import duties (million francs CFA) 483810 1072, 70431 197y

Source: Europa Publication. 198€0.



4. National Accounts: GDP, Breakdown by Sector

Curregt CFAF billion

1968 197h 1975
1. Primary Sector 32.08 L49.31 56.02
1.1 Agriculture (20.35) (33.46) (37.61)
1.2 Livestock ( 6.17) ( 9.60) (12.41)
1.3 Hunting, Fishing and
Forestry ( 5.56) ( 6.11) ( 7.00)
2. CSecondary Sector 14,31 21.23 22.87
2,1 l'=nufecturing (12.66) (17.81) (19.20)
2 2 Ccnstruction ( 1.65) (3.42) ( 3.67)
3. Teitiery Sector 12.86 28.26 27.54
3.1 Trensport and
Cormunication ( 2.56) ( 4.20) ( L.39)
3.2 Cormerce ( 8.26 (19.39) (19.13)
3.3 Trer Services ( 2.0k) ( L.6T) ( 4.02)
L. Gross Domestic Production
{312+3) 59. 24 93.80 107.41
5. Covernwent Sector f1 17.17 12.12 17.93
6. GCross Domestic Product at
Tactor Cost (4+5) 66.41 110.92 125.3k
7. TIniirect Taxes -~ Subsidies k.02 9.90 11.36
8. Grose Domsstic Product st
Vi.riot Prices (6+7) 70.‘03 120.82 136.70
/1 Incluées foreign administration in Upper Volta.

v World Pank. 19790

Lk









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

2973 19[h 1915 1275 1977
1. Tzsel Prcduction 42,148 k6,077 53,189 59,748 10,327
7. To:al Cc sumntion 36,147 10,316 45,762 51,840 67,039
Kigh voltege 20,805 23,821 26,254 29,698 3L ,€89

N
" fprivate (18,052) (20,485) (21,71k) (. (.)
public ( 2,753) ( 3,336) ( 4,sL0) {.) (.)
Lov vcltace 15,342 16,495 19,599 22,228 27,450
privete (12,847) (13,92€) (16,600) (.) )
rublic ( 2,k95)  ( 2,569) ( 2,909) {.) (.)
3. To:al copulation (thousands) /1 5,516 5,511 5,638 5,136 5,5L2
Tlastric rower rer capita
{kvh) 2/2 6.6 1.2 8.1 9.0 11,k

/. Peridert vopulation estizated; 1975 census results.

Suurce: World Bank. 1979.












Appeandix Vv

Environmantal Legislation

1.

2"

9.

Sources:

General

Fauna
{including Fisharies)

Flora

Water

Alxr

Protected Area
lLand Use
Minerals

Hazardous Substances

Johnson and Johrnson. 1977,

Republique de Haute Volta. Various dates.

U. S. Environmental Protection Agency. 1976.
Van Raay. 1980,
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l. General

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

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

. 2. Fauna
(Including Fisheries)
1. Ragulation (A) of 1924 - is a fishing regulatlion.

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

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

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

5, Regulation (A) No. 113 of 1951 - relates to tariffs,
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 - relates to taxes.
9, Law No. 27 of 1961 - relates to taxes and hunting.
10. Regqulation (A) No. 8 of 1962 - relates tc hunting permits.

11. Decree No. 338 of 1952 -~ gives faunal specics protection for 5 years;
species are liste?®.

12. Ordinance No. 68-59 of 1964 - reculates tne protection of fagna and
the contiol of huating  applied Ly decree No. 66-1349, 1963, 59).
includes li<ts of protected animils, national jarks, protected
areas, and statements on conservation of natuv:,

13. Decree No. ©4-314 of 1468 - concerns the application of Ordinance
68-59,

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

protection of nature.
-cuntinued-
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15. Decision 17 Agri. El. EF. T of 1974 - concerus the hunting and capture
of fauna for scientific research,

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

18. Ordinance No. 74-64 of 1174 - mcdifies the hunting season.

Note: see also section 9 on hazardous substances.

3, Flora

1. Regulation (A.G.) No. 2195 of 1935 - defines the southern limit of
the Sahelienne Zone and regulates exploitation of forests.

2. Decree of 1935 - establishes forestry rules.

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

4. Regulation (A.G.) No. 5307 of 1945 - (modified by A.G. 3613, 1951)
concerns distribution and restoration of , and prohibited acts

in,fozests.

§. Regulation (A) No. 1762 of 1948 - lists forest rules and regulations
concerning exploitatiecn.

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

7. Decree No. 485 of 1961 - makes contrameasures against animal and
cultivated vegetable plant parasites ob'igatory.

8. Decree No, 70-302 of 1970 - is concerned with forest pasture of
livestock and controls access tO and use of forests.

.

Note: see also section 9 on “azardous subutances-
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4. Water

Decree of 1921 - regulates water which is not public domain.
Dacree of 1926 - treats hazardous substances &s air or water pollution.

ordinance No. 6 of 1966 - relates to the ratification of an accord
establishing the Niger River Authority.

Decree No. 92 of 1966 - modifies decrees relating to a new defini-
tion of water rignts.

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

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

Note: sce also Section 9 on hazardous substances.

1.

1.

2.

3.

4.

5.

5. Air

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

6. Protected Areas
pPecree No. 54-471 of 1954 - relates to the protectiun of nature in
reserves.

Regulation (A.G.) of 1954 - relates to police changes in nature
reserves and natural parks.

Regulation (A) No. 982 of 195G - relates to national park visiting
permits.

Regulation (A) N. 983 of 1956 - relates to nunting 1n classified
forests and partial faunal reserves.

Dacree No. 70-175 of 1970 - sets up a forest reserve for fauna.
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1.

1.

2.

7. Land Use

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

Ordinaéce No. 74-29 of 1974 is concerned with settlement of the
Volta valley.

Orginance No. 74-61 of 1974 - creates the volta Valley Authority.

i

8. Minerals

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

9. Hazardous Substances

Decree, No. 348 of 1961 - establishes phytosanitary control and regulates
conditions of import and export of flora and fauna.

Ordinance No. 70-68 of 1970 - establishes a public health code govern-
ing epidemics, water pollution, pesticides, radiation and radio-
isotopes, and the medical profession.

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

alr.
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Appendix VI

Government Ortianization
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UPPER VOLTA NATIONAL GOVERNMFNT

LEGISLATIVE EXECUTIVE
Prime Minister President
[ ]
(appointed by .
President ) .

Council of Ministries

Interior and Security

Justice

National Defense and Veterans

Foreign Affairs

Finance

Planning and Cooperation

Rural Development

Cormerce, Industrial Development and Mines

Public Wo-ws, Transport and Urbanism

Naticnal =Jducation and Scientific Research

Public Hecalth and Population

Civil Service ard Labor

Information

Postal Services and Telecommunication

Youth and Sports

Environment and Tourism

Social Affairs and the Condition of Women

Min.stry Charged with the Prime Minister's Relations with the National
Assembly

Natioral Asscmbly

57 members (clected)
unicameral

Source: Republique de Haute-Vdalta. 1974
U. S. Agency for International Bevelopment. 1979.

JUDICIAL

Supreme Court




appendix VII

Organizations with Environmental
Interests/Responsibilities
1. Governmental
2. Non-governmental
3. International (Upper Volta membership)

4. Universities and Libraries

Sources:

Alexander. 1980.
Barquist, et al. 1978.

Europa. 1979,

FAO, Current Agricultural Research Information Systen.

Paylore. 1977,
Sierra Club . 1976.

Technical Assistance Information Clearinguouse. 1974,

UNESCO. 1966.
United Nations Economic Commigsion for Africa. 1972.

97

1978.



1. Governmental Oxrganizations

Centre da 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 erxrosion,
works in conjunction with Man and the Bicaphere program as well as
other institutions.

Comite de Coordination de Developpement Rural
Ouagadougou
Involved an activities concerning rural development, nutrition, and
agricultural tools. Also coordinates eleven regional development
officecs and is involved in a project to create a center for develop-
ing rural machinery.

Direction du Cadastre et Topographie
Service Topographique
Ministére des Finances et du Commerceo
B.P. 7054
Ouagadcugou

Direction de la Genlogie et des Mines
B.P. 6901
Ouagadougou

Institut Superieur Polytechnique (ISPO)
Ouagadougou, Upper Voita
Forestry, agronomy, livestock research intezests. Key institutions
for national training. Can identify environmental departments
within government.

Ministére de 1l'Agriculture (Ministry of Agriculture)
Cuagadougou, Upper Volta

Direction des Eaux et Forots (Directurate of Water and
Forests)
B.P. 4, Ouagadougou, Upper Voulta

Ministry of Commerce, Industrial Development and Mines

Direction de la Geolouie et den Minen (Directorate of
Geology of Mines)
3.P. G021, Ouagadouyou, Upper Volta

Ministare de 1'Lcunomie Nationale. trirection des Services de 1'Elevage
et des Indusiries Animales

Laboratoire de Ouagadougou

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

PO 7044, Ouagadougou, Upper Volta
Infoterra National Focal Point
a) 1'Amenagement Forastier et du Reboisement

Ministry of Plan, Rural Devleopment, Environment and Tourism
Ouagadougou, Upper Volta
a) National Office for the Exploitation of Animal Imsources
b) National Office of Dams and Irrigation
c) Direction de 1'Hydraulique ot de 1'Equipment
d) Direction de 1l'Elevage

Ministry of Public Health and Social Affairs
Ouagadougou

Ministry of Public Works, Transport and Urzpanism
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 administration in Paris. Engaged in research.

Catholic Relief Services (USCC)
BP 469, Ouagadougou

Centre d'Application des Technologies Ruxales et Urbanies (CATRU)
BP 575, Cuaga.ougou
Primarily concerned with development of local crafts

Centre d'Etudes Phytosocioloyiques 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-sinkers,
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 re¢sources and geographic studies.

Centre of Economic and Social Studies in Aestern Africa (CESAQ)
PO Rox 305, Bobo Dioulasso
A non-governmental organization concerned with rural development,
ir particular the training of workers.

Centre Regicnal de Perfectionnement Artisanal (CRPAR)
Ouagadougou
Trains local craftsmen, offers support scrvice to the craftsmen
and identifies craftsmens® inventions,

Contre Regional Pour la Teledetection (CTRO)
BP Box 1767, Ouagadougou
Internat lonal remote sensing center.

Centre Technique Torestier Tropical (CTPT)
BP 303, Ouagadougou, Upper Volta
Research in deforestration, fuelwood and charcoal problems.
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Comite Interafricain d'Etudes Hydrauliques (CIEH) (Interafricsn Committee
for Hydraulic Studies)
BP 868, Ouagadougou
Regearch 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.S5.)
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 Eglisaes, Commission d'Entraide-Equipe du Sahel
BP1006, Ouagadcugou, Upper Volta
Private, church-affiliated organization which maintains a library,
provides training, technical assistance, financial/material aig,
rural extension services, technical information/documentation, and
project identification/evaluation. Primary focus to activities is
in the rural sector with special programs for women.

Direction de la Geologie et des Mines
B.P. 127, Bobo-Dioulasso
Cooxrdinates U.N. special fund on mineral and hydrological reseacch.

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 les Huiles et Oleagineux (IRHO)
BP 21, Xoudougou
Groundnut research.

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

Mission Entomologicque (ORSTOM)
Centre MURUZ, BP 171, Hobo Dioulasso
Branch of I'rench organization, Office de la Recherche Sclientifique
et Technigue Outre=Mer (Dfflice of Scientific and Technical
Research Overseas) specializing in inasct rescarch.

Office de Promotion des Enterprices Voltaiques (OPEV)
P 94, Ouagadougou and Bobo Diculas<o
Operates a mobile workshop at Bobo Dioulasso; small scale production
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Oxfam Regional Uffice
BP 489, Ouagadougou
Offers assistance to grass rcots projects and encouragement of
appropriate technology.

Permanent Secretariat of Non-Governmental Organizations (SPONG)
Upper Volta
National 6GO group with 28 member voluntary agencies (including
American). 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 Tnterdisciplinaire Francais Sur Acridiens du
Sahel (PRIFAS)
BP 596, Ouagadougou
Botanical, entomological, faunal studies.

Projet d'Egalite d'Access des Femmes
BP11ll, 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 Regional Office
BP Box 366, Ouagadougou

Universitat Hamburg, Institute fur Geog:‘aphie und Wirtschaftsgeographie
Bundesstr, Federal Republic of Germany
Desertification of the Sahelian 2zone,

World Vision Relief Organization
Dam and irrigation construction.
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4. Universities and Libraries

Universite de Ouagadougou
BP 7021, Ouagadougou

Ecole Superieure des Lettres et dss Sciences Humltn;l (E.S.L.5.H.)
Institut Universitaire de Technologie (I.u.T.)

Institut Superieur Polytechnigue (I.5.P.)

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

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

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

Centre A'Etudes Economigues et Sociales d'Afrique (ccidentale
BP 305, Bobo-Dioulasso

Interafrican Committee for Hydraulic Studies (CIFH) Library
Ouagadougou

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

Direction de la Geologie et des Mines Library
Ouagadougou

United Nations Sudan and Sahelian Regional Offioce Library
Ouagadougou
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Appandix VIII
Dam Sites ~ Existing or Under Study in Upperx 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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