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égrlncrcductory Note on Draft Environmnncal Profiles:

The attached draft environmental Teport has been prepared under

a contract batween the U.S. Agency for International Development (A.I.D.),
Offfice of Science and Technology (DS/ST) and the U.S. Man and the Bio-
sphare (MAB) Program. 1t is a preliminary review of inforsation avail-
able iu the United States on the status of the environment and the
natural resources of the identified countTy and is one of a series of
similar studies now underway on countries which receive U.S. bilateral

assistance.

This report 1is the first step in a process to develop baetter in-
formation for the A.I.D. Mission, for host country officials, and others
on the environmentsl situation in specific countries and begins to
identify the most critical areas of concsrn. A more comprehensive study
may be undertaken in aach country by Regional Bureaus and/or A.I.D.
Missions. These would iavolve local scientists in a more detailed
exsmination of the actual gituations as well asg a better definition

of issues, prohlens and priorities. 3uch "Phase 11" 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.

Comments on the attached draft report would be welcomed by USMAB
and DS/ST and ghould be addressed to elther:

Jim Corson Molly Kux .

AID/MaB Project office of Science & Technology
Dapartment of State oR U.S. A.L.D.

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

Washington, D.C. 20520
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STUMARY

The enviroomantal probless of Ghana center around intensive land use
practices. Expanding pattemns of vegetation change and envizonssntal
dagradation are dacreasing the carrying capacity of the land for both
1ivestock and human populations. The effects of intansive resource
utilization are exacerbatad by expanding human neaeds and economic insta-
bility, which cause hardship to much of the population.

The major envircnmental problems faced by Ghana at present are:

1. Soil damage and loss resulting from overgrazing, agricul~-
tural practices and forest degradation. Continuad pressure
on the soil resource is increasing the rate of scil loss
and is reducing fertilicy. Rangelands, agricultural lands
and forest lands arse seriously endangered.

2. Deforestation and desertification resulting from the whole

system of degrading land use practices and harsh climate,
including the overharvesting of trees for fuel.

3. Inadeguats and hazardous water supplies rasulting from
cliczatic and geoiogic conditions coupled with water use
practices which promote the spread of communicable disease.

4. Increasing industrial Eonudon resulting from resource
development without environmental safeguards or planning.

Ghana is outlining a strategy %o address theve problems while developing
avalilable natural resouxces. Attespts are being made to upgrade the
standard of living for the population and many developmant prograns will
have dirxect environmental banefits.

gandra J. Turner
Compiler



1.0 Preface

ohis draft environmsntal report is the result of an eight-week reviev
of information available in the United Statss oOn the natural resources
and environment of Ghana.. This is the first step in the process of
daveloping an environmental profile for use by the U.S. Agency for
International Duvelopmant and Ghana government officials. The next
stap in this process should be a field study which would evaluate the
information containsd herein, obtain additional information, define
i{ssuas, problema, and prioritiss, and provide direction for future
efforts to deal with the management, conservation, and rehabilitation of
the environment and natural resources.

The information and interpretations presented in this report are prslim=
inary in nature and are not intended to attain the detall and accuracy
rnesded for dsvelopment planning. This study represents a cooperative
effort by the entirs staff of the Arid Lands Information Centsr, but the
primaxy focus, research, and writing werae done by Sandra Turner. The
cooperation of personnel at AID, the ILibrary of Congress, ¢the National
Park Servicea, and the University of Arizona is gratefully acknowledged.



2.0 Introduction

2.1 Geography

2.1.1

2. 1.2

poundaries and pDivision -]-'/

The Republic of Ghana 1ies on the Gulf of Guinea on the west
coast of Africa just a few dagrees north of the equator. It
is situated between the Republic of Togo 93l the east, the
Ivory Coast on the west and tha Republic of Upper Volta oa the
north and northwest. The country lies entirely in the tropics,
just north of the point at which the Greenwich primes maridian
intersects the squator. Land boundaries of 228% km. and 239
km. of toastline enclose 353,538 sq. Jm. (92,100 #q. mi.) in

a ractangle approximately the size of Oregon.

Administratively Ghana is divided into eight major regions.

A ninth region, the Greater Accra Area, administars only the
capital city of Accra and its immediate swrroundings. The
reg.ons ars further subdivided into 58 districts and 267 local
administration units.

Geographic Ragions Y

About half of Ghana is less than 150 metaers abova sea lavel.

The highest alavation of 860 metars is located in a lovw mountaln
range along the eastarn border. Five major geographic regions
can be distinguished, as {ndicated on the accoupanying map

(Pig. 2).

tow Plains

The low plains are subdividaéd into tha coastal savanna, the
Volta delta and the Akan lowlands. The coastal savanna forms
a narrow strip along the shors of the Gulf of Guinea fxrom
Tukoradi in the waest, whera it is approximately five miles wids,
to tie border of Togo in tha east, whare the savanna has
turned Linland behind the Volta Delta and can ha as wide as

80 km. The narrow band of savanna along the coast to
the wast L3 lagoon-fringed, undulating country of grass and
shrubs. In this area thera are a number of large commarcial
centars. Agricultura is practicad away from tha coastline;
however the infastation of tsetse fly makes the arss unsafe
for cattla. Toward the northeast where the savanna lies at

l

Source: Chantler, c. 1971.

2

Kaplan, I. st al. 1971.
y.5. Cantral Intalligence Agency. 1980
U.S. Department of Stats. 1978.

dource: Boateng, E. A. 1966.

Church, R. J. H. 1974.
Kaplan, I. st al. 1971.
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rFigure 1. Map of Ghana Showing Administration Units
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the foot of the Akwapim-Togo hill ranges the terrain is mostly
flat and featureless, sloping gently toward the south from &n
altituds of 150 meters. There are occasional isalated steep~
sided hill clusters which rise to batween 270 and 450 saters.
Drainage from these hills espties into the Gulf throuwgh a serles
of shallow valleys, which are oftan svampy during the rainy
season. This area is favorable for agriculture and because the
arva is generally free of .tsetse fly it is sultible for cattle.

e Volta Delta is a distincr. subregion of the low plains which
projects into the Gulf of Gulpex at the southeast cornar of

the country where tie Volta and other smaller rivers empty into
the Gulf. The land {s flat and coversd with scactered fan
palss. Groves of coconut palms grow densely along the coast.
Inland in the drisr and cooler sections of the delta oil palme
proliferate. The noils are easily worked and support staple
crops such as cassava and corn. Soma comperczia’ shallot
farming is also done. The major occupation of tha dalta region
is fishing. The industry supplies dried and’ salted £ish to
other sactions of the comntry.

The Akan lowlands, which cover the graatast coastal savanna
areA, have alavations batwean sea lavel and 500 ft. Thera are
a number of hill ranges orientad in & northeast-southwust
direction. ‘fhese low plains contain the river basins of the
Deasul, Pra, Ankobra, and Tano rivers. Gerurally the land is
undulating with grasses and shrubs, althougn the hills may have
craggy summits. Thess low river basins ars important commer—
cially. Foad production, cocoa production, mineral indusrries,
and forest products industries have encour~qed the growtli of
urban centers.

Akwapim-Togo Ranged

The Akwapim-Togo ranges in the southeastern portion of the
countxry are a rugged complex of folded strata with many promi-
nant heights of volcanic rocks. The ranges begin in the south
to the west of Accra and run northeasterly. They ara cut by
the Volta River which has formed a deep sarrow gorge and
eventually cross the international frontier into Togo. In
this mountain range at the Volta River gorge is the Akosombo
pam, vhich lmpounis water to form Lake Volta. The average
elavation of this section is 1500 feet and the valleys are
generally dsep and NAIIUW. To the northeast the valleys are
broadar and the ridges are generally lovw. The folding in the
northeant section is more complex and the heights increase
grsatly, with several peaks rizing above 7350 maters. Mount
Afadajato (880 meters), Ghana's highest peak, iz in this area.
The rangss ara® covered with daciduous forests. Small-scale
subsistance farms are common and coffes plantations axist.

Ashanci Uplands

The Ashanti Uplands lie just north of the Akan lowlands and
extend from tha Ivory Coast bordar to the eastern edge of the

S
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pvahu Plateau overlooking the Voltz basin. The wlands slope
gently toward the south, decreasing in elavazion fxom 300 to
150 metexs. Erosion of crystalline rock that underlies this
area has left o number of hills and ranges. Thene estend from
the southwest to the northeast, following the pattecn of geo-
logic folding which is dominant in the country. The hills
reach from 450 to 730 maters in places. As the region merges
with the lowlands to the south the velleys becoms EOTre open.

Tha Xwahu Plateau is g.oloqicnlly diffexent from the surrounding
vplands. It ccnsists largely of horizontal sandstones. Ele-
vation averages 630 metars and high points rise to 750 meters.
The climate of the plateau is cooler than other portions of the
uplands dus to the greater elevation. The entire area receives
a substantial amount of zain. Originally the xegion vas covered
by dsciducus forests, but now many &reas have been complataly
clearsd for cocoa farms. Minerai deposits are extrepely im~
portant in the area. Kumasi, the country's second largest

city, is an impor-ant trade center and the principal rcads
joining the northern parts of the country to tila cocast converye
within the city.

Volta Basin

The Volta Basin arca covers 45 percent of Ghana. Locatad in
tha central and eastarm portion of the country, it ranged in
elavation from under 150 matars in the south and southwest to °
225 metars in the north and from 300 to 450 metars at the
runkori scarp at the wes arn edge and Garbagm scarp at che
northern edge of the basin. The soils in the hasin are
generally pocc. Long dry seasons witn rainfall decressing
northward are characteriscic. population denaslty 1s low tnd the
major occupation is farming. Archeological evidance suggests
that the arsa was more heavily populated in the past and that
the region has undergone pariodic burning more than & mj Llen~-
pium. Such burning could cuuse erosion and loss of soit
resourcas which would reduce the productive capacity of che
iand and enccourage & reduction in populavion.

High Plains

The high plains in the northern and northwastern Dart of Ghana
outside the Volta pasin consist of adisseczted plateau which
averages hetwaen 150 and 300 meters in elavation. Rainfall is
low and the natural vegetation is quinea savanua voodland.

The solils of the high plains have greatar fertilicy than those
of the Volta Basin and tha population in considarably higher.
Grains are a major crop, though farming ia gensrally for pri-
vats consumption. Liveatock rsiaing ia a major occupatiocn dus
to the virtual absence of -netss fly.



2.1.3 cumats ¥

e climate of Ghana {s tropical. The s oscillatss back and
forth across the equator during the year and the sajor weather
pattarns which affect Ghana follow this cycls of incoming
cadiation by responding to changes in atmospheric circulation.
variations in the principil weather cosponants of tatperaturs,
humidity, and rainfall are governed meinly by thres major air
masses that affect all of West Africa. The haxmattsn O north-
asst tradewinds are hot and dry dust-laden winds which coma
from the northeast aczoss the Sahara dssert. The humidity in
this tropical continertal aixr mass {s low 2t all levels but
the temperaturs of the mass decrsases rapidly with height.

The southwast tradewinds or monsoons ars actually southeast
tradawinds which are deflected westward as they cross the
equator and thus come to Ghana from the gsouthwest. This is

the tropical maritime alr wass whick reaches Ghana after
crossing the South Atlantic Ocean. The air mass is cool and
moist. The humidity of this mass is high and the temperaturs
decreases only slcwly with height. The third alr mass consists
of the cool equatorial easterlies that are found at higher
altitudes.

The monscon and the harmattan approach the tropics froma oppo~
site sides of the equator, flowing towards each other. The
belt at which these two tir masses meet is known as the Inter-
Tropical Convergence zone (ITCZ)., which is generally a ragion
of ascending air. The ITCZ oscillates slowly and irreqularly
duriag the year. reaching farthest north in August and farthest
south in Jannary. It thus follows in phase, with a lag of one
or two months, the apparent movement of the 3un. The movemant
of these alr ma3sses tack and forth across the equator is accom®
panied by altarnating periods of drought and rain that mark

the country’s Jeasons. The number of seasons, however, is not
the sama throughout the country. In the north the harmattan

is the domipant influence while in the south the monscon takes
precedence.

ngggrature

Temparaturas are high with 1ittle variation from year toO ydar.
The average maximum tamperatures are highest in Febuary or
March and the greatest {ndividusl temperatures may be rscordad
at any time from February through april. The lowest average
paximum temperatures OCCUT in August. The difference betwveen

3

sources Adams, p. T. 1960.

Boateng, E. A. 1966.
Church, R. J. He 1974.
Kaplan, I. et al. 1971.
Walker, H. 0. 1937.
Walter, M. W. 1999.
Walter, M. W. 1938.



greatast and the least monthly msan valuen showe a gradient
of wvariabilivy zanging fxom 7°F at the souchwest coast to 17°TY
in the extreme north. The araual mean saxizum is greatast
(94°F) in the porth and lerst on the coast (83°-06°F).

Average minimum teuglaratuzres ars usually lowest in January.
Vvariability of the average ponthly sinimum tesperatusrs shovs
the sams north to southwest gradient as 4o tha average mani-
sum temperatures but the sbsolute amount of variability is

less at 3°F in the southwest and 12°F in the north. Thu mean
1ows range from between 69°F to about 75°F. 3.°F is the lowest
teNparaturs ever recorded in Ghana, at Kumzsi, nnd - Tafo, while
109°F is the highest at Navrongo.

1t should be noted that although there is actually little
variazion in tesperature vhen averages 3xa considared through-
out the country, higher temperatures are genarally characteris-
tic of the noxth, dacreasing toward the southwest. Further-
more the average diurnal range of tengerature is greatast when
the harmattan affects the northern portion of the country,
generally in January.

Humidity

The southern part of the country 1is charactarized by gcn.i.'ally
humié conditions throughout the year. In the coastal zone the
relative humidity reaches 95 to 100 percent at night and early
morning. Diurnal warming by the sun drops the humidity to 75
porcent around midday but the danse vegetation prevents any
further lowering of this figure excspt in open areas to the
east, whare it may drop as low as 65 percent. The molst mon=
soon air mass is dominant in this area.

The northern poriion of the country also experiences humid
conditions duving the ralny season. Bumidlty of 95 percent
may be reached during the night, dropping to 70 percent during
the aftarnoon. In tkte far north during the harmattan relative
humidity may be 25 percent during January at night and 20
percant or below during tha height of the dry season. Humidity
is particularly important because it determines the ability

of air to form rain, it controls the rata at which plants and
animals lose moisture, and it coantrols to a large extent the
rate at which water bodies and the soil lose water. ’

Rainfall

painfall i1 Ghana is largaly the result of the intaractiorn
betWesn the harmattan and the monscon. As the two alr. masses
coma togsther, the warmer harmattan is forced to rise and rain
is producad as the cooler air moves underneath. Thase are
called convectional rains. The amount of rainfall varies
greatly in differant parts of the countxy. The heaviest
averagu annual p:ocipitation is in the axtrema southwest, and
anounts gradually decisass northward. Axim, on the southwest



to the north Kunasi receives an average of more than 1450 om.
and Tamale in the far north receives 1060 uma. Thus there is a
marked southwest to northwest decresse in the amount of rain
received annually.

This north-south pattsrn is broken in the southeast area around
Aqcra, which receives approximately 900 mm. per year. The
scutheast wedge of the country has a coastline which tends

from south scuthwest to east northeast while the southwast
winds travel along the coast rather than against it. Along

the sovthezsus™m Ghana coast the Guinea current lies to the
south and flows eastward. Cool air rising off the current

and interacting with moisturs-laden winds causaes the southeast
to have a similar amount of precipitation to that found in the
north.

The principal feature of rainfall in Ghana'is its seasonal
character and its variability from year to year. Four princi-
pal types of rainfall patterns may be described, for which no
definite lines of demarcution exist, as they axe a consequence
of the north-south movement ot the ITCZ.

lis a single rainy season with monthly totals increasing
slowly from Maxch and reaching a peak in August or Septamber,
after which precipitation amounts decrease shraply. A single
drought season lasts for approximately S months fram October
to Pebruary. This pattern occurs north of a line running
approximatsly through Wa (10°04'%, 02°30'W) and Salaga (08°
33'N, 00°31'W).

2 is a single rainy ssason between March and October,
differing from Type 1 in that there is little variation between
monthly totals. The dxry season lasts about 4 months. This
pattern occurs gouth, of the area described above and is bounded
on the south by a line running through Kintampo (p8°03'N, 01°
44'W) and Hohoe (07°09' ,00°29'E).

Type 3 conzists of two rainy seasons with peaks occurring in
May-Junc and Octobar. The totals in each of thase wonths

are similar. These two rainy seasony ars of approximately
egqual duration and amount. The periods of Decasber to. Feb-
ruary and July to early Septamber are mich drier than the rest
of the year. This pattern occurs south of Type 2 and is
bounded on the scuth by a line through Wiawso (06°10°'N, 02°29'W)
and Keta (pS°SS5'N, 00°S9'E).

Type 4 consists of two rainy seasons, the principal ona reaching
its maximum in May and June azd the agcondary one in October.
kugust is the Sriest month of the year. This type covers the
whole of the coastal region. The wastarn section is exesplified
by xim, which has the heaviest rainfall in the country.

Thers tha May-June maxioue is particularly vell marked. The
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sonth during the zainy season may pass withsut appreciable )

. gainfall. In'1963 Axim, which =Zually receives 220 mm. per
year, received almost 3250 =m. of rain. The following ysarc
only 1700 mR. vere gecorded. The flucruations mey occur at
any point in the ocountry but the veriability is least in areas
of high rainfall and greatast in aieas of \qw rainfall. The
averags duration of rain is betveen 2 and 3 hours. In dry
sonths rain is likely to fall during less than 30 hours each
month, whezeas in the ralny season rain falls for 30 %0 40 hours
each month. variations in intansity of rainfall are consider-
sble. Patas of 200 ma. per hour have been recorded for short
periods. Data indicates that the greatest inteasity of rain=
£al1 is vecorded for tha driest portions of the country.

wind

wind is an sver-present component of the Ghanain environuent.
wind speeds are in genaral lov, under 8 lan. per hour inland

and between and 16 km. per hour at the coast. Wind velocities
are least at night and duxing the early morning, when calms may
occur, and aras highast during the aftarmoon. During the

In January at Navrongo tha average wind speed is 14 km. per
hour, but is only g km. per hour in August. The wind direction
depends upon the position of the ITCZ. Constant wind is an im-
portant factor in the eavironment of any area because of its
drying effect on plants, anirmals, and soils, and particularly

2.2 Poputation and Economics &

The proportion of Africais among the Ghanaian population lLas never
fallen below 99 percent, even during the poriod of Colonial rule by
Great Britain. Currently it is 99.8% African. Although 12 to 14
percent of the total population is of forsign origin, app:o:d.mat;oly
96 percent of these immigrants are from othwer Afcican countries,
particularly Tecgo, Upper volta and Nigeria. Tbe overall foraign
component of Chana's population ig thought to he daclining dus to
the enforcement of immigration lavs enactad in the late 1960's.

4Sou:co: poateng, E. A« 1966,

Caldwall, J. C. 1975.

Europa publications. 1980.

gaplan, I. st al. 1971.

Lagum, C. 1580.

g. S. Agency for Intarnational Daveloprzent. 1980.
g. S. Central Intelligence Agency. 1980.

g. 5. Dapsartdant of Stats. 1978.

World Bank. 19€0.

Wworld Bank. 1978.

10



mhe population of Ghana a8 of January 1980 1s- estimated to be’

1,936 ,000. gthnogrephically the population is divided into small
m\v anlm «he ARans, GA“M, .Mp e, GuxEa , Lobi, Gmip
amnmqo::msnduohw. mmmﬂum‘tm\r
10us QO contxibuting cover 40 pexcent of the population. Hore
than 50 languages and dialects are spoken by Gnhanaians, including
Akan (44 pexcent), Mole~Dagbani (16 percent) , Eve (13 perceat),

and Ga-Adangbe (8 percent) . English is the official language of

the country but thare i8 oo availabls record of the proportion of
English-speakers in the population. The literacy rate is 30 percent.

ané middle school education is pandecory where there are
enough facilities and tultion is free. Aftar a rise in primary
and middle school enxolment between 196G and 1970, current estimates
by the orld Bank show a decline.

Raligious affiliacion is rather evenly divided in Ghana between
those of traditional animist bellef {45 percent) and those of
Christian belief {43 pescsnt) . Twelve precent of the population is
Muslim. '

The most outstanding characteristic of Ghana's population is its
extremes youth. In 1960 46.9 percent of the population was umder 13
years of age. Most recent figures indicate that 47.5 parcent of the
populution {s under 15. Thus a continuing high fertility rzte
coupled with a decreasing infant mortality rate is resulting in an
ever more youthful population. At the other end of the spectrum
ths life expectancy has increased from 40 years in 1968 to 48 years
currently. The overall growth rate {3 reported to be between 2.9
percent and 3.3 percent by various sources. This figure is below
the 1970 estimats that was exp.~ted for 1980 of 3.5 percent.

Ghanaian population density iroreas.d from 29,0 person pex 3. km.
in 1960 to 36 per 3q. km. in 1970 and cuxcently 44 per sq. km.
Eovever, thase figuras do not indicate the actual population densi-
ties found in Ghana because the population is unsvenly distributed
dua to historical, aconomic and cultural factors. Approximntely

80 percesnt of tha total population is found in the south and the far
northsast and northwest. Between the higher density regions a broad
gone axists in which the population is quite sparse. The gveatast
ganeral concentration occurs in the south around the urban cantars
of Accra and Kumasi whars dansities Are OvVer 76 persons per 5q. Jon.
This haavy conceantration of population is due largely to the pres-
enca of mineral deposits, cocoa producing regions, and the coastal
ports.

In contrast a large part of the Volta Basin had population dansities
at tha time of the 1960 census of lass than 9.6 persons per 8q. .
This is an arsa of low soil fertility and graat seasonal warciation
in water suppllies. Concentrations of population in the sxtIete
northaast and nortiiwest are apparsntly dua in part to more fartile
gsolls and the general absance of tsetse fly.



Migration is an important cosponent of Ghana's population structure
and econoay. Ismigration has greatly influsnced the pattern of
population distribution between the various regions of the country.
The immigranta are generally from Togo, Upper Volta and Nigeria.
They coms to Ghana to 2ind work and generxally remain only a few
years before returning to their native countries. The foreigm
population is highly mobile, moving from rural areas to tonis as new
opportunities become available. Most immigrants are exployed in
agriculture and mining. Generally the immigrants are males in the
economically active age gqroup though quite a few woman and a few
children also immigxrate.

Internal migration in Ghana has becoms an integral part of the
gocial structurs. The davelopment of mining and the establishment
of cocoa farming, beginning around the turn nf the century and
reaching a peak increase during the period of 1948 to 1954, croated
conditions of social change and gave rise to increaced mobility of
the population. The majority of migrants congist of ycung, adults.
Migration has made a deep impact on the gsocial and demographic
astructurs of the country. Both urban and rural areas are affected.

Seasonal migration north to south persists because the combined
{ncome from north and south exceeds income from full-time employment
in the north or south. Regional variations in farming calendars
provide the basis for seasonal lahor migration. The sluck season
in the savanna zones corrasponds to the busy season along the southern
coast. Short term movement from savanna to forest is thus a reason<
able adaptation, particularly because the type of work required in
the cocoa and coffee regions, namely harvest labor and the clearing
of new plantations, lends itself tn seasonal parformance. Inelas-’
ticities ir labor supply would unquestionably restrain the expan-
gion of these axport commodities.

Expansion of <ocoa acrsage was the principal factor underlying the
growth of gassonal -iigration between 1945 and 1954. An increase in
farm acreage was stimulatsd by rising cocoa pricas. Approximately
70 percent of the labor employed on cccoa farms is hired on a
casual and piacework basis.

The staple crops of millet, guinea corn, and yams are the principle
crops of the north. These Crcps ara seasonal and hence production
has expandsd wich the availability of saasonal labor. Not only have
the earnings and savings of migrants providad the capital required
to increasa yam ocutput, bat miqrant earning used o buy food in
densely populuted areas has incraased the damand for yams. It is
estimated that perhaps 30 to 40 paercent of migrant earnings return
north with tha migrant, which provides an impoartant source of capital
for northern areas.

Permarent migration from north to south is most 1ikely to occur in

the haghly industrialized araas. The mineral industries attract a

constant flow of people, as do large urban centars. Rural to urban
migration is increasing as benefits of living in a developing city

economy increase. Urban center populations are increasing at the
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rate of 5.5 perceat, which greatly exceeds the national rats of 3.0
percent. This may raise the proportion of urhan population from
28.9 percent in 1970 to an estimated 41.0 percent in 1985. The
share of agricultural population in expected to dacline from $58.4
percent to 51.]1 percent OVeI that same period. A rapid increase in
uxban population may not only result in an incresse in urban poor
as ezployment and services become increasingly unavailable but oay
also become a drain on rural areas which supply food to market.

Ghana has a diverse resource base and a per capita GUP at $370
(1977). Sixty-one pexrcent of the population is engaged in agricul-
ture and this activicy provides 40.8 percent of the GOP. Cocoa,
timher and coffee are the most important agricultural commodities.
Industrial production, including mining, produces another 20 percent
GoP and trade and finance produce over 22 percent.

Ghena is currently udergoing a period of econocmic gtagnation brought
about in part by a declining currency exchange rate and rapid in-
flation ratas of 36 percent for the last 5 years and 145 percent in
1976/77. As A result tha real GNP per capita has declined precipi- ’
tously. The real per capita growth rzate has declined 2.4 pescent.

At the sams time tax performance has declined and unreccrded o
underracorded trade has increased. Foreign imports have been
restricted. Rural transport systens have deteriorated from lack of
input. Agriculture, mining, and manufacturing have all had negative
average annual growth rates between 1970 and 1977.

These trends are beginning to be sicwed or revarsed. The rate of
{nflation has been cut to 80 percent in 1978/79 and is continulng

to decline. Import restrictions have resulted in a relatively small
forsign debt. Ghana is working un a plan with the Internaticnal
Monatary Fund to help stabilize its economy.

Approsimately one half of Ghana's population lives at or near the
subsistanca level. One third of the population has access to pot=
sble watar. An estimated 50 percent of the population suffers from
parasitic and watar-borne diseases.

Rural-urban dichotomy in the a-ailability of services is avident.
Life expectancy throughout the country is 48 years but that breaks
down to 56 years in urban areas and 42 years in rural communities.
Rural areas have only 29 percent of the nation's health facllities
and infant mortality may be 3 times as high in rural areas. Only
6.5 percent of the rural population had pipe~borne watar in 1975
compared to 91 percent of the urban population. Literacy rate in
rural areas is 22.1 percent compared to 50.1 percent for urban areas.
Tt is difficult to determine the actual dincribution of cash betwWeen
the urban and rural -actors,paxticula:ly because the rural sector is
relatively demonetized. However, it is obvious that even in timas
of economic stability commodities and sarvices are less available

to the rural population while their contribution to the GOP 1is
greatsr than that of tha urban population.
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i.o #atural Resources

1.1 soiis ¥

3.1.1 ZIntroduction

Solls are the product of parent rock material, climate, vege-
tation, topographic relief, drainage, and tims. FPazent rock
material is fairly uniform throughout Ghana, 89 the breakdown
product of that rock is similar. All formations are geologi~
cally quite old, therefore the processes which occur over
long periods of time have had equal effects on soll dsvelop-
ment. Ralief and drainage are also simiiar throughout Ghana
but soil differences rslated to these features are more evi-
dent in the wetter areas of the country. Glimate determines
the processas to which s0il is exposed and the factors that
are mainly responsible for bresaking up rock. Vegetation pro-
vides the organic substances which give the soil the charac-
teristics that distinguish it from rock wasts or sand. Other
biotic factors such as soil microorganisims play an important
part in soil development once some vegetative matter is pre~
sant.

pus to the tropical environment, tha soils occurring in Ghana
ars highly weathered, sesquioxide-rich, humus-poor and mainly
kaolinitic. Such soils are distinctly reslatsd to two major
ecological zones, the humid forest and dry savannah. In tha
literatura thay have heean variously clazsified as Lateritic
Soils (Kellogg 1949); Sols Farrugineux Tropicaux Lessives
(Aubert 1965); Foraest and Savannah Ochroscis and Forest
Qxysols (Brammer, 1962) ;3 Oxiszols (Ghans 5911 Survey Staff,
1960, 1967); and Luvisols, Ferralscls and Acrisols (FAO 1968,
1970) . Derived from rock types which characteristically yield
soils of low productivity, they tend to guin fertility with
{increased vegetation cover as a source of increased organic
patter. If this were the only process involved, soil fertility
would increase from north to southwast as vegetation cover
{ncreases. Illowever, natural pattarns of weathering and leach-
ing and the activitias of man continually change the structural
and fertility of the soil.

gource: Boatsng, E. H. 1966.

Interafrican Committse for Hydraulic Studies. 1979.
Johnson and Johnson. 1977.

Kaplan, I. et al. 1971.

Cbeng, H. B. 1973,

Cbeng, H. B. 1972.

pPapadakis, J. 1966.

gmith, G. X. 1363.
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3.1.2

|
The soils of Ghana tend to be aitkin stratum overlying decom~
posed and infertils rock. This scanty resource has been sub-
jectad to 1and use practices vhich have stripped the soil of
fertility. Erosion rates are high and infiltration of water
is low throughout most of ths country. slash and burn agri-
cultural methods tend to increase the projensity to erods.
prought, overgrasing and expandl.yg cultivited areas
to reducs the native vegetation cover, thareby dacreasing .
nutrient replacemsant in the scil and increasing the tendency
to erosion.

Soil should be congzidered the most valuable natural resource

in Ghana if only because agriculture remains the most important
aconomic segtor. Further, the soil resource affects the re= .-
charge of groundwater systams and the quality of the surfacs
waters. Dagradation of solls car change the dominance

pattarns in vegetative systenms and these in tumm will affact
the faunal cozponents of the envionment. Soils in this com-
plex environment constitute &n extremely fragile component of
the ecosystenm.

Attitudes towards the soil resource saemed, in the past at
least, to tend towards atilization without concern for conser=
wation. At least two publications in the late 1960's suggestad
a reduction in the number of faliow years between cultivation
cycles witbout coumanting on the reduction in szoil fertility
which would follaw. AD increasa in mechanical agricultura is
anothar davelopmental stxategy which can certainly endanger the
soll structure, organic matter and overall fertility of these
very shallow soils. Currently efforts ars being made to com~
bat erosion and soil conservation legislation was established
as early as 1957. The Soil Research Institute of the Cantar
for Scientific and Industrial Research (CSIR) has conducted
regional soil survaeys and experimented with soll utilization.

Soil Zones

gince climate and vegetation are mainly responsible for deter—
mining differences {n soils found in Ghana, & brusd classifica-
tion of soils can be made. 1he categoriaes are soils of the
forsst zone, solils of the coastal savannas, and soils of the
{nterior savannas. Within each of these main categories therxe
are a number of gub~-types dus to significant differences in
geology and topography.

The Forast Zone

The forest zone is underlain by quartzite rocks comprised of
granites and gneisses over large axeas. The surface soil has
a light texture and a grey-brown color, and is rich in humsus
and worm-casts. Below this ropsoil is a reddish hrown zons,
a meter thick, containing ironstone concretions. These are
formed by {ron-containing solutions aduring dry periods.
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gravel is found mixed with the concretions. Cowvn \Q
a depth of ] meters there is a lower zone of clayey rotten
rock, pale gray-yellow to grey and wottled reddish or orange
towards the top. This zone rests on weathered rock.

The forest soils of Ghana are of two principle types, ochrosols
and oxysols. The ochrosols have colors ranging from red-brown
ca higher slopes to orange-brown O yellow on lowar slopes.
hesa solls are generally well drained and cover the largest
portion of the forest, and are less acidic than the oxysols.
Oxysols cover a relatively small area, are highly leached,

and tend to be more acidic. They range from orange~brown on
lower slopes to yellow-brown on upper slopes. Ochrosola are
found in areas with rainfall between 1150 and 1650 mm. per
year whereas oxycols are found in areas of 1750 to 2150 mm.
Undsr natural conditions forest soils contain adequata nutrients
in the organic horizon (top soil). When forest {s cleared for
cultivation the nutrient level is drastically tpduced.

The Coastal Savanna Zone

The chief dlfferences batween thae soils of this zone and the
forest zone soils are the result of lower rainfall and greater
exposure of the goil to avaporation dus to a comparitively
thin vegatation cover. These soils are younger bacause of
stripping of the soil mantle during Quaternary fluctuations in
sea lavel. Consequently, weathering rock usually occurs at
only modsrate dapths in the soil profile. The geology of the
area is scmevwhat varied, yielding saveral types of soils.

The principle golils are savanna ochrosols, the groundwatesr
laterites and tropical blackearths (Akuse goils). Other

golls are tropical grey earths, acid gleisols and sodium
vieisols.

The savanna ochrosnls were formed on ths Tartiary deposits
pordering tha Volta delta. They are well-drained, friable,
poruas loams ranging in enlor from red to yellow-brown. These
are the most fertile and easily cultivated soils in the
coastal zone. The groundwater laterites ware formed on acidic
gnaissas. They arse paln-colorod sands of varying thickness
1aid over mottled, gqravally clay. This soil has poor drainage
during the wet gseason. Tropical black sarths were formad on,
basic gneissas which axtand as a broad band northeastwards
across tha plains from Tema and cover some 1690 sq. km. They
are heavy dark-colored clays with a poorly developad profile
and are saturated during the wet season but develop wids
oracks during the dry season. These solls axe alkaline and
may be used for mechanical and irrigated agrlculture undar
careful management. The other three goil types arn mors
limited in digtribution and have little use in culzivation.
The tropical grey sarths do provide browse for cattle.
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3.1.3

™ ;ngg;;ot gsavanna Zone

s interiox savanna is underlain laxgely by voltaian rocks
but tharxe are wide expanses of granite associated with an
older crystalline complex. Dus to the intense 4ry season the
soll i3 exposed t alterrats leaching and evaporation.
Leaching removes nutrients while evaporation promotes ironstone
hardpan formation near the surface. Solls of this zone are
poor in organic matter «nd nutrients and they are often in-
pervious to rainfall ingiltration. two groups of soils are
found in this zons, savanna ochrosols and groundvater later-
ites. Acid gleisols have limited discribution bordering the
Black and White Voltas and their larger tributarias.

The savanna ochrosols are found on the Voltaian sandstonas
and the Tarkwaian and lLovier purimian rocks. They ars well-
drained, friable, porous loams, red or red-brown in color.
Soils may be quite deep in depressions but only one-third to
one matar deep on ¢he upland area, with ironscone concretions
balow. These solls are daficient in nutrients, particularly
phosphorous and nitrogen. Nonetheless they are extenaively
formad.

Groundwatex laterites are very extensive over voltaian shales
and granites. They are vale colored gandy or silty loams of
very shallow depth, U %O 2/3 mater, and are underlain by
ironpan or 2 mottled clay layer. Drainage is poor from these
solls, which tend to waterlog during the dry ssason. They Aare
highly suscnptible to sheet erosion and their only use is as
a rather poor pasture which is easily degraded.

Classification

The Interafrican Comnittee for Hydraulic studies has developed
a class%!i:ation for the solls of the savanna region of west
and certral Africa. This systen classifies soils according
to their productive capacity. Seventy-one parcent of Ghana
1ies within the ranfe of that study, including all of the
{nterior and coastal savanna soils. Thaers are 5 classes of
soils, dafined bel 4. 1E should be noted the dsfinitiona
refor to the capabliliity of the soil at present undar tradi-
ticnal methods of cultivation, {.s. without major improve-
ments, using traditional hand cultivation methods and with
1ittle cr no use of lmportad fertilizer. The capabilitcy defi-~
nitions refer to yields which range ¢rom poor (for class 4
goils) to good, but in the west African context the ylelds
jproduced by traditional mathods are generally somewhat low
compared with yields that are obtained on aqricultu:nl sta~
tions using improved mathods.

Class 1: Genarally good goils. These soils do not
have any serious Limitations, and are able
to produce good yields of sultable, climati-~
cally-adapted crops.
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3.1.4

Glage 31 Generally paderate to §ood soils which have
slight to moderate limitacions wialch may
restrict their use. Yislds of climacically=

adapted crops are modarately go14.

Genarally poor €0 sodazate soils. These
soils have limlcaticns of modaratc {ncensity,
are usually of falrxly low natura) fertility,
and generally give low to modarate rields of
climatically-adapted crops undar traditional
systeas of panagemoant.

glass 4: Generally poow soils. These §0l15 have modsr=
ately severs to severe 1imitaticns and, under
eraditional systens of managezent, §ive
generally poor ylelds.

Class $; Soils qenezrally unsuited toO culsivation,

though sometimss locally suitatble for rough
ing or othsr extensive uses. They suffer
from limitations which are Generally severs
anough to excluda cultivation, such as shal-
low depth, Steep slope or very unfavorable
soll reaction (extremae acidiey of salinizy/
alkalinity) viztually preventing crop growt
unless improved.

Class 1 solls are restricted to a small ares in northwest
Ghana along the Black Volta and comprise at moat one percent
of the total area of the country. Class 1 also occurs in &
gosaic where Class S soils are dominant in north central
Ghana on the Volta Delta, and in mosaics with Class 1 and 4
solls along Oti River. Class 2 soils are not repressnted in
Ghana, except in a mosalc where Class 4 predominants. Class
3 soils in are quite prominant throughout the savznna reagion,
covering a large section of area in the west, northwaest and
northeast. Perhaps 30 percent of the sntire country i{s with~-
in this classification. The majority of the rest of the
savanna is a pmosalc of Ciass 3 and Class 4 <oils with some

areas of unbroksn Cclass 4 soil in central Ghana. Class 5 soils

oaly occur in south-eastsrn Ghana near Accra and near the
Volta River. Other occurrences are in mosaics as notad pre-
viously.

No similar clagaification is avialable to illustratas the
utility of forast zoia soils. These soils are being used in-
tansively for the culiivation of cash crops, particularly
cocoa and oil palm.

Soll Use

Much of Ghana is devotsd tO agricultuxe, pastoralism, or a
cosbination of the two activitiss. Sixty-one percent of the
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population earns its livelihood from thase activities. Large
areas are tamporatily exploited at a low tachnical lewel and
then soil fertility is restored by a system of fallows in the
traditional pattemn of stapls agriculture. The clearing of
1and is accosplished by burniag. The fallow system leaves the
soil without vegecative protaction during the rainy season
when the intensity of rsin tends to ercde and leach the soils.
Quergrasing is evident throughow’. the area o cattle produc-
tion, which exposes the scil to degradation. Surface mining
of bauxite and diamonds constitutes an important land use in
localized areas.

3.2 Water Rasources &/

3.2.1 Introduction

In most of Ghana, including all of the northarn and eastern
adninistrative districts and some coastal areas, seasonal
shortages of water, espacially of potable watar, are chronic.
The seasonal precipitation is irregular in occurrence and
quantity. Many streams and springs fail in the dry season
and many wells go dry. At all seasons the availability of
safs water supply is inadequate. wWater borne diseases are
prevalent. pollution of water by industry, comnsrcial, domes—
tic and communicy wastes is common. Improvemsnt, utilization
and conservation of the available water Lesources are
problams which need careful consideration if they are to meet
the needs of the future.

pata and genaral information on the watar situation is un-
equally available for the water ragions of Ghana. The Volta
River Basin is well described bacause it includes the entire
savanna zone which comprises approximately 70 percent of the
country. The savanna zone was hit by the Sahel drought [-34
1970-1974. The forested region of the country has consider-
ably greater watar resources and watsr davelopment potential
but the literature coverage of this region is less complete
and problem areas are less clearly defined, though certainly
not lass jzportant.

6

Sources Boateng, E. A. 1966.

Eurcpa Publications. 1949,

Ganley, J. P. 1976.

Gill, H. E. 1969.

gill, 2. 1970.

Ipterafrican Comnittee for Hydraulic Studies. 1979.
Kodjo, M. N. 1978.

Mensah, G. G. 1976.

GChana Goverrment). 1966.

U.S. AID. 1979.

U.S. Cantral Intelligence Agency. 1960.
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Water legislation is concerned with soms aspects af watsr
pollution and water consexvation, and alsc vith the volta
fiver as & daveloping rssource (see Appendix IV). Adminis~
trative responsibiiity for Water policies is 4istributed
chroughout 3 aurber of ministries and departments. In general
Ghana is aiming towerd the fullest possible davelopment of
water resources while trying to ainimize and correct any
rasulting envirvnmental problems .

3.2.2 precipitation

precipitation has been considered in the {introduction to
this report (see Section 2.1.3). Rainfall is erzatic in
Ghana and leads & erosion and leaching of the soll as well
as to high runoff percentages. High temperatures and con~
stant winds cause high evaporation. For these reasons the
water available from pzccipitat.ion will not be treated
soparately from surface watar.

3.2.3 Surface Watar

Ghana is drained by a large number of streams and rivers .
forming a network ovar most of the countxy. Tn addition there
are a number of coastal lagoons, the vast man-made Lake

volta and one natural lake, pasumtwi, which has no outlet toO
the sea. Not all streams f£law throughout the year. Even in
the wettest areas all the smaller gtreams shrink considerably
or dry complately at the height of the dry season. Although
rainfall makes a direct ~ontribution to streams during the
rainy season, most pornnnial bodies of water are fed by
springs.

The drainage of Ghann is dominated by the Volta systam, which
covers the north and eastern gections of the country. The
Xwahu Plateau divides this gysten from the southwestern river
pasins of the forest zone. The largsst of these river basins
are the Pra, Ankobra and the Tano, but some of the smaller
ones are of considerabla local significance.

3.2.3.1 The River Basins

volta River Bas in

The most striking featurs of savanna river basias is the
variablility of flow within the rivers and their tribu-
taries within a given year and from one Year to another.
The Volta river basin comprises 198,860 sq. m. gighty-
¢ive percent of the basin is shared by Upper volta and
Ghana and the remainder extends into Ivoty Coast, Benin,
Togo, and Mali. The headwatexs of the basin are in Upper
Vvolta while the mouth empties into the Guif of Guinea in
Ghana. The basin consists of several independent sub-
basins: the Black Volta, the white Volta and its tributary
the Pad Volta, and the Volta piver itself.
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Table 1. Size of Main

Name of River Basin
1. Yolta .. - .e
2. Bia
3. Tano .. . .
4, Ankobra .. .
5. Pra

€. Ochi-Amissa ..
7. Ochi-Nakwa

8, Ayensu ..

9. Densu .. . . .
10. Subri-Amansuri . .
11. Butre

12. Kakum-Saruwi . .

13. Todzie .. . e .o
14. Aka and Around Keta Lagoon
1. Miror Coastal Streams

LX)

Source: Republic of Ghana.
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- Rjack Volts

The Black Volea rises in Upper volta and flows tO
Laks Volta in Ghana. A key Jauging station of the
Black Volta is located at Bui, about 130 km.

from Lake Volta. The avorage annusl flow of the
plack Volta is 7.78 billion cubic maters, of which
about 3.6 billien cubic matars is international
watsar couing from Jpper Volta. This is equivalent
to only 6 percent o2 the total volume of precipita~
tion occurring in the Black Volta basin, as much
potential runoff is lost to evaporation. Septesber
is the month of peak flow while March is the month
of lovest flow. The Black Volta has & yoa:-:ound
flow but with a high-low variance of approximately
900 percent.

- White Volta

Thé ‘White Volta rises in a very arid part of the
Sahelian region in Upper Volta and flows only after
periods of heawy rainfall. The river bed slopas
gently, premoting the formation of shallow pools
which are filled during flcod season but empty
during the dry season. Two iwnportant tributaries,
the Sissili and the Red Volta, join the White Volta
in Ghana. The combined annual flow measured at
Nawuni is 7.8 billion cubic metsrs. Tha total
discharge of the white Volta represents only 10
percant of the rainfall that falls within the
Volta River Basin.

Al

- Volta

prior to the construction of the Akosombo Dam in
1964 the Volta River originated at the conflusnce
of the Black Volta and White Volta. since 1964,
this confluencs and most of the Volta River have
been inundated by the reservolr behind the dam.
gelow the dam the river continues 99 km. to the
Sea. The mouth is appro:d.mtely a mile wide with
shifting sandhaxs. .

- Lake Volta

Lakz Volta is 400 km. long and covers an area of
8,730 sq. km. at an average depth of 17 maters.

The Volta tributaries as noted and a number of
smallex tributaries flaow into it. The total capa-
city has been estimated ot 148 billion cubic meters.
Major arms of the lake extend into the valleys of
the principal eributaries and give a total shore=~
line of nppto:d.mcaly 7200 km. About one fourth
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of the sntira flov from the Volta River sasin is
rotained in Lake Volta. The resainder is dis-
charged into the Gulf of Guinea, less ainor divex-
sious for irrigation and evaporation and seepage
losses.

pra River Basin

The Pra River and {ts main tributaries the Ofin and
the Birim form the largest river syctem draining the
forest gzone in Ghana. The Pra rises in the Tutuwoijiran
range in the Xwahu Platsau and flows south to discharge
into the Gulf of Guinea at Shawa. About 9% pezcent of
the basin is covered by molist semi~deciduous forest.
The lower section is a transition to evergresn rain-
forest and the coastal scrip is coverad hy thicket and
grass. Runoff is measured at 16 percant of the annual
rainfall onto the basin.

Ankobra River pasin

The Ankobra is much smaller than the Pra and lies to the
west of it within the forett zone. The chief tributaries
of the Ankobra are the Mansi and the Bonsa. The head-
waters of both lie close to the Pra system. The

Ankobra contains rapids in its upper reaches but the
lower tidal sagment is navigable for approximately 80

km.

The Tano River Basin

The Tano is a long north-south systanm which partially
forns the international border with the Ivory Coast.
The river rises not far from Techiman, northwest of
Kumasi, and flows almost directly gouthward to the sea.
It is navigable for small launches as far as Tanosu.

Minnr Coastal Watershads

A number of srall river basins rransect southern Ghana.
These basins are usually soall and the rivers empty into
the sea after flowing several kilomsters. Some of ‘these
basins are the sources of water for urban and industrial
centers.

Lake Bosumtwi

This natural lake lies east of Kuzasi and has the form
of a caldara. It covers 48 sq. lon. and i{s between 713
and 744 meters deep. The lake sides rise 1850 to 4340
meters sbove the surface. Several small streams £low
into the lake but there is no outlet. The lake is con=’
sidered sacred by the Ashanti.
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3.2.3.2

3.2.3.3

Soagtal jaqoons

lomumude:mmnwmu to the east thers are
several lagoons. =oat of thase are formsd by the southe
o!tzlvonuuahavnbunpomhd by the sas and
separated from it by & low sand bar. Thece hecome

tidal flow areas at hightids so that the wates is brack-
ish. This area might possibly constitute a considerable
estuUArYy TeSOUrce.

Water Quality and Quantity

Despite the irregularity of some components of the sur=
face water rasource, Ghana has a significant amount of
vater which could be developed. The quality of this water,
however, is considered to be quite low. Pollutants of

all types enter streams and have cozsidszshle impact on
the biotic and ablotic environment. Thesae problems are
discussed in Section 4 of this report.

Use of Surface Water

The volume of surface water actually being used in Ghana
has not been dsturmined. However, Ghana is appavently
utilizing a greatar percentage of the surface water

than are her West African neighbors. Data {ndicates that
in West Africa as a whole only 3 percent of the annually
avalalble surface water is being usad.

Storage

Ghana has 3 dams completed or under construction. Two,
the Akosombo and the Kpong on the Volta River, provida
electricity. There is no information available on the
Weida Dam in the cocastal region west of Accra. On the
Black Volta a fcurth dam is under construciton at Bul.
This dam will also provide electricity. A fifth dam
along the international border with Upper volta on the
Black Volta at Noumbiel will produce electric energy
and provide vater for irrigation. This dam is being
developed jolintly by Ghana and Upper Volta. DescTip~
tions of these dams axe given in Appendix VII. The
reservoir capacity at Akosombo is normally aoout 36,000
million cubic maters but may be as much as 100,000 million
cubic maters in a year of heavy rainfall precsded by
several years of drought.

Fishing

The total inland fish catch for 1976 was 4),,900 metxic
tons. This figure does not includs subsistance fishing.
Fish are a valuable sourcs of animal protsin. scatistics
on the catch size for river fish ars lase wall docusented
than for lake fishing. Indications are that a Jreat
proportion ol thr catch from rivers comss from smaller
streams. It is (stimated that the Lake Volta cetch is
20,000 tons per Year.
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trriqation

For the past 10 years the Government of Ghana has had a
policy vhich encourages the Aeve lopment of {rrigation
projects throughout the country. Most of these projects
are in the nortiiern reglons of tha countxy and involve
ssall- or madium-sized dams and pusping schemes along
soma of the perennial streanms. Trrigation is considered
to he the only way the country can becoms self-sufficient
in its cereal and fiber requiremants.

of the 27 existing or planned irrigation projects in
the country in 1977, 22 schemes are located in the
gavanna region. In 1976 the sotal land area under irzi-
gation was only 2,495 hectares in the savanna area but
the total jrrigable area was 11,340 hactares. short=
and long-term developreant plans will bring the total
irrigable area tc 435,000 hectards. Tha accompanying
tables give a breakdown by project and region. It is
estimated that Ly the year 2030 the irrigated area in
Ghana's northern regions alone could reach 800 ,000
hectares. rrrigation davelopment. to satisfy the needs of
human, 1ivestock and industrial dave lopment should
consider the antire vVolta River Basin and the countries
involved.

Small local water ratantion projects to meat the end of
growing saasoll watar requirements of crops started
during the rainy season and for f1ood recession farming
along the perimaters of reservolrs are possible in the
area. It is probable that these techniques are being
utilized but thera is no data avallabla corcerning the
amount of land farmad with these tachniques.

Table 2. existing trrigation Projects in the Chana Savanna Ragion

Name of Region of Area Irrigated Total Irrigable
project Ghana in 1976 (ha) Area (ha)
Tono Upper - 2,%40
Vea uppst $00 1,400
Akumadan frong Ahafo 273 1,400
Afram Eastarn - 200
Lsutsuvare Fastern 1,360 4,000
Aife volta 100 1,000
Adidome volta - 200
pavhenya Gr. Accra 100 400
Ashiaman Gr. Accra 160 200
Total 2,499 11,340
gourcey CIEH. 1979.
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Table 3.

Irzigation Prod

mumomum

Region gZstimated to be Completed Before 1981

a8

Name of | Region Fotentially
Project of Irrigable
Ghana Area (ha)
Tamne Upper 1,440
Boatanga Northem 500
pPassam Northem 1,200
Lamassa Northem . 400
Kpong Akuse Eastern 6,600
Areyime Volta 400
Kpandu Torkor Volta 400
Total 10,940
Source: CIEH. 1979.
Table 4. long Term Trrigation projects in the
Ghana Savanna Ragion
Name of Regton of Potendauy‘
Project Ghana Irrigable Area
(ha)
Pwalugu Upper/Northam 138,000
Lake Shore (1) Northerm/Volta 39,000
Bul Northem/Brong Ahafo 32,000
Avu Keta Volta 30,000
Accra Plains (2) Eastern 165,000
Angaw Gr. Accra 10,000
Total 414,000
gource: CIEH. 1979.




3.2.34

Induserial

The uss of water is important to the development of
some industries in Ghana. There is no indication in the
1iterature that there have been constrasints on the

manner in which water is utilized for industrial purposes. In

many cases the industricl use of water has created severe
environmantal problems. Mineral industries, breweries,
tanneries, and textile, rubber and food industries all
uytilize water in processing and all major water systems
are affected. Pollution of water resources will be dis-
cussed further in Secticn 4.

Nwigntj.on \ .

Inland watexways, particularly large rivers, have long
been used for local transpore of passengers and cargo.
Long distance transport 13 hampered by rapids in most
rivers. The lower sections of the volta, Ankobra, and
Tano rivers are navigable by shallow-draft motor launches.

Lake Volta is large enough to provida cpportunitios for
the growth of a water transport system. There is an
embryo Marine pDivision of the volta River Authority. A
~gmber of small crafc, launches, barges, and tugboats

. <he comnercial fleet on the lake., There is at
least one ferxy hauling automobiles and passengers.

gurface Watalr and Health

Surface waters are often pollutad in Chana and the
activities of man have causad not only the spread of
pollution put the spread of water borme disease vectors.
Dams and water conservation practices spread onchocer=
clasis, schistogcmiasis, and mosquito-bor e discases.
Waste disposal has led to a high incidencs of anteric
fever and diarrhoes. 1¢ 13 recommended that all un-
protected or surface watar be treatsd to inasvxe safety
before use.

The upper reaches of the Volta River basin have perhaps
the highest {nfection rats of onchocarciasis 1n the
world. This is a microfilarial diseasa transnitted by &
small black fly gimulium umnosusn. In 1970 a ssven
nation control projeact vas proposed to combat this
diseasa. Massive spraying with insecticides was begun in
197% in an attempt to kill the gimulium larvae. The
project, which covers even small streass during the
rainy season, is expected to last 20 years. spraying of
the onchocercal wornm breading sites may continua for a#
long as 40 years. ror the present this seems to be an
affective control method for kaown habitat.
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schistosomiasis has become & health problem in Ghana
because of the davelopment of the water systes. The
snail host of this disease thrives in quiet water.

Trematode transmission {s increased by wading in in-
fected irrigation and lake water.

Increased mosquito breeding sites arxe created by water
impoundments. Increased population mobility has like-
wise aided in the increase of malaria. Sleeping sickness
has increased in lake areas.

Tsetse fly infestation is common in southern Ghana and
the protozoan infection it carries (trypanosomiasis) has
long been an obstacle to domestic 1ivestock development
of that area. Control attempts have involved spraying
larvicidas along bodies of water. The flies have adapted
and changed or extandsed their range. The fly constitutes
a natural habitat protection mechanism beacause wildlife
animals are generally resistant to the disease.

3.2.4 Groundwater

In any groundwater system topography and climate are the
primary factors which affact infiltration for recharga of the
groundwater rasource. subsurface gaology datermines the
location, boundaries, storags, eransmittal and quality cf the
water resource.

The Basement Complex known as the Libro-Ivorian-Voltai,c

shield is comprisad of matamorphosed Precambrian granitas,
schists, quartzite and various eruptive rocks. The litho-
logic natura of thesa basement rocks, which ars the most promi-
nent component of Ghana's geologic satting, is not conducive
to good ground'ater prospacts. This basement rock is highly
suscesptible to fracturing and weatharing, however, which doss
increase the grouncwater potantial.

Sedimentary basins make up only a small portion of Ghana's
geologic structure. Of thase the paleozoic sadimentary cover
found in the central Volta Basin is not favorabla for ground-
water except whare fracturing has occurred. The Quaternary
and continental rerminal deposits which cover Mesozoic and
Canozoic sequancss of basin sediments of far good groundwater
prospects. These OCCUr at two very restricted areas along
the coastline. One {s found along the sastarn border with
Togo and the other {s found along the western border with
Ivory Coast.

Less than ona percent of Ghana is underlain by good to falr
aquifars. This figure refers to the native rock type and
gtructure. Fracturing and weathering processes which are
extensive influances throughout the country, cand to increase
the storage and yield capacities of the basemant Yock.

B [+)



3.2.4.1 Groundreter Occurrences

The basement cosplex comprises the precambrian geo~
hydrologic province, which may be further divided into
upper, middle, and lower Precambrian subprovinces.
These provinces cover approximately 45 percent of Ghana.
This area includes post of Ghana fros porth to scuth,
excluding a large area in the central Volta piver basin.

Groundvater occurrences in basement formations tend to be
extremsly variable and &iscontinuous. This is caused by
the highly localized nature of tha fracturing and
weatharing processes. Fracturing and weathering generally
occur together since fracturing promotes weatharing.

Thus a surface area of extrems weathered condition is
likely to overlie a ¢ractured area and favor groundwater
bodies. Well yields off these basemant rocks are usually
low, averaging from 0.5 to 8 cubic meters per hour.

Well depths average 15-40 meters. The pasemen: couplex
is considared to be a poor but usable aquifer, particular-
}y for rural water supply.

The Paleoczoic sedimantary oOr the Volt.:lan gaohydroloqic
province undarliesa approximately i3 parcent the country,
centearing around the Volta River and extanding northward
beyond the bc .uers of Ghana toc the Niger River. This is
the most extensive sedimentary saquence in Ghana. The
paleozoic sedimentary basin is only a alightly better
aquifer than the basement complex. There are, however,
local occurrences of axceptionally good aquifers. Well
depths average 25-40 meters with yields which vary
greatly with rock type.

The Quaternary and continental terminal deposits can be
divided into the coastal plain and the alluvial geo-~
hydrologic provinces. These are fair to good aquifers
which might produce 10-150 cubic meters per hour. Well
dapth can be expected to ba deepaer in these areas. The
axtent of these aquifers is limited and thay do not
covar a gignificant portion of Ghana, though they 40
occur in areas of relatively dense population.

3.2.4.2 Groundwater Movement

Groundwatar recharge {n Ghana ls dependant on [ S
rainfall recharge increases to the south. Important
seasonal fluctuations in the water table occur, particu~
larzly in the north. The groundwater systen does not
raceive signilicant recharga from the river system in
Ghana, so that once rainwater has reached the rivers &as
runoff it is virtuslly unavailable fox recharge. Ground-
watar discharges through some springs into rivers and
streams, for which aquifers provids a falr amount of
base flow. At the coast some basins discharge into the
gea and a reverse movement (sea water inerusion) mAy
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3.2.4.3

3.2.4.4

take place in case of qn‘mmu: overdavelopment. $Sea
water intrusion ie reported oo the coastal plain.

Yield from Groundwater SSOERdS

In many parts of Ghana it s daifficult to abtain even
adequate groundwvater supplies because of the wide
distribution of orystalline rocks in the Precambrian
province. The safe yield, or natural recharge, which
might ba expected is a aifficult figure to determine for
these highly cosplex groundvater conditions. Generally
speaking, groundwatsr from basemant sources might be
expactsd to yleld sufficient water for rural needs but
will not support a population of uxban dsnsities. Some
sedimentary basins might be able to meet urban demands
put they occur in low quantity.

Groundwater Quality

Groundwater quallty in most areas is good, with less
dissolved salts irom Lasement groundwater than from sedi-
Gantary groundwater. 1n the north central part of the
voltalan sedimantary basin the water is likaely to be
highly pineralized. This appears to be a rather wide-
spread condition, as {ndicated by salty water obtained
from boreholes uat Daboya, Tamala, and Makongo.

Use of Groundwater

In Ghana oniy the coastal plain and alluvial groundwater
provinces are adequate for large scale irrigation. Tha
voltaian province and the hasement complex are fair to
poor for urban, industrial, or irrigaticn uses.

Groundwater davelopment is an important government pro=
gram, particularly as a means of insuring A safe supply
of potable water to the population. pDomestic use in
rural areas i3 moderate in Ghana. There ara saveral
thousands of domastic wells in rural areas. Urban areas
make use of some groundwater bat no data is available on
quantity of water drawn or number of wells.

Wells may be hand dug or drilled. Those vhich are dug
by hand are generally operated by traditional wvater
1ifting xethods, which may result in groundwater contam=
ination and health hazards. Hand pups are alzo used,
especially on drilled wells. In Ghana a substantial
number of wells have been equipped with pumps.

I
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3.1.5 Coastal Wates

@i has 539 km of coastline. The majority of the industrial
developudnt and population -i8 near the coast. X informetion
an lagislative requlation specifically concerned with ccastal
water O COAStAl water pollutiocn was found ip the intarnational
1itersture. Purthermore, 1ittle intormation concerning coastal
areas was found at &ll except as related to population and
industrial distribution.

pishing villages iie all along the coast and in 1976 the catch
was 195,800 matric tons of Atlantic Ocean fish. A significant
poxtion of the populaton depends upon the sea for a livelihood.
Fish are an dmportant protein source. he mejority of the
catch remains in the country. More fish are taken from the
sea than from inland waters though the gup i{s lessening as

the Volta Lake industry increases. The fish aiong this ~
Atlantic cnastline ace migratory so that problems arise in
control of harvest, particularly as fleets from many countries
harvest Ghanaian waters. Fishing for domastic consumption is
post fragquently done by seine from the shorelinas. Consider~
able quantities of fish are harvested in this way. Coopera~
tiver ars sat Wp by seins owners and managers.

There avs two modarn seaports, both of which are artifically
constructed. The port of Takoradi is in the westarn region
snd the port at Tema is pow part of the greater Accra ragion.
The country has no natural harbors.

Industrial and urban wasters have been reportedly discharged
directly into the sea. Pollution from rivers also flows to
the sea. Coastal #isheries are being affected but the
impact has not yat been quantified.

| 3.3 Ploxa 4
3.3.1 Introduction

Wes+t African vegetation is distributed in a number of distinct
zones which run parallel to one another. These bands cf vege=
tation lia across the north-south dry-vet climatic gradient.
Rainfall patterns and amounts are the principal factors
determining the range of the three main vegetation types:
grassland, savanna and forest. The shortest rainy season and
lowast average annual rainfall values characterize the desert
regions of Ghana. At thae other ens of the scale, the coastal

7¢ource: Innes, R. R. 1977
Inter African Committee for Hydraulic gtudies (CIEH). 1979.

IUCN. 1979,

maturay, J. M. 1960.

Ghana (Government). 1976.
Ghana (Government, . 1979.
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3.3.2

sons has the heaviest rainfall occurring over the longest
peariod.

(ther factors besides precipitation exsrt soma influsnce ovar
the type of vagetation that grows at a particular site. Temp-
erature, humidity, wind, topogxaghy, soil type and condition,
and human activities such as brush burning, cultivation and
ovargrasing by 1ivestock all contribute to determining the
nature of the vogatation cover. Dry-season fires, for in-
stance, are largely responsible for the evolution of the

Sudan savanna and Guinean savanna vegetation zones.

The present vegatation developed through a gseries of distinct
plant communities which succeeded each other over the course
of centuries. Climax communities develop in steady equili-
brium with ths overall environment and do not change unless

‘compelled to do 80 by a change in the environment. Man's

influence on tha climax community has been so great that few,
1f any, of the existing plant communities are primary climax
communities. The existing vegetation has been damaged, dis-
turbed or dastroyed by fire, flood, cultivation, overgrazing,
cutting and {ndustrial degradation to the point of change in
the dominant plant species.

Approximately 30 percent of the country is closad forest,
while 70 percent is savanna vagetation. Of the closed forest
16,853 sq. km. i3 Raserved Forest ox permanent Forest Estate;
3,592 gq. kn. is Unreservad Forest that is potential farmland;
and the remaining 62,228 sq. km. is occupied by cocoa farms,
food farms, bush or follows. In the savanna area 8840 sq. km.
is Raserved Forest and 87,260 sq. km. is unreserved wocdland.
Grasslands, farms, and pasture squal another 60,762 sq. km.
Controlling legislation emphasises utilization, a3 ocutlined in
Appandix IV. Protected areas exist and it is in guch regions
that areas of the original vegetation of Ghana still exist.
The protected ar:as are discussed later in this report.

Common problams in the maintenance of natural vegetation types
are habitat. destruction for cultivation and timber cutting

for fual and timber export. It has been rsported that therse
are nno remaining areas of "natural® forest as of 1978.

Natural Vegetation

The accompanying map divides the vagntation of Ghana into three
major divisions: coastal savanna, forest, and the interior
savannas. 3trand and mangrove vegetation comprises a minor
division. Each of these divisions are further subdivided.

The international literature is somawhat inconsistant as to
where boundaries for these divisions should occur, as might

be axpected from the intergrading naturs of the systenms.
Furthermore the literature is inconsistant in names used in
classification. The post commonly applied vegetation names

are noted beslow.
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rigure 7. Vegetation Zones of Ghana
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™is vegatation type occupies & narxow strip of 1iceoral sand

or low ovastal dunes, =Aiscent sandy soils on the landard side
and filled in lagoon beds behind the dumes, river estuaries

and lagocn marging, and the Volta River delta. MNarshy cidal

river banks tend %o be dominated by mangrove thickets. Sandy
-hon-rqiumotunpmudmmmu. Rhizophora raccemasa,
R. harrisonii, R. mangle and Avicennis nitida are the dominsnt
woody specles in this community. pominant grass spacles are
1isted l'elow.

on spray drenched sand
Sporobolus virginicus
Sporobolus robustus

on inland side of sand dunes
Aristida sieberana

Panicum repens

rricholaena monachne
Leptothrium senegalanse

on salina flates and lagoon shores
Paspalum vaginatum
paspalidium geminatum

on the wastern strand and shallow strucutral white sand
Anadelphia afzaliana .
Anadelphia tripspiculata

Rhytachne rottboellioldes

Panicum congoense

Setarlia anceps

Hyparrhenia mutica

Axonopus flexuosus

Coastal Savanna (Wast Africa coastal mosaic)

This vegetation type lies to the northeast and souttwost of
Accra in a strip running along the coast wastward as far as
Tukoradi. Generally, the western extension of the coastal
savanna area is quite open with scattsred woody species and
fairly extensive grassy areas. The arma to the southwest of
Accra is a dense thicket containing a few scattered patches of
grass. The gently rolling Accra Plains to the east of the
city are fringed with a belt of thicket but are malinly covered
with open tree savanna. The woody elements consist ol clumps
of treus and shrubs perched on widely scattered termite mounds.
This is a typical fire proclimax or "peppercorn” tree savanna.
The clumps are prevented ¢rom spreading by frequent fires,

r soil conditions, and low erratic tWO-paak rainfall. Over
the last 20 years this comsunity has been modified by over=
grazing and the {introduction of the neelk tree, Agadirachta
indica. Natural thickets of woody speciss include Chryso-
balanus orbicularis, piospyros tricolor. and Fugenia coronata.
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Where grass is dominant it is genezally assumed that the
greosland has been darived from rainforest or woodland
by agriculvural practices. Grass species axe 1isted below.

fixe gﬁ;m:: on _heavy black crackling clay
southwest

vetiveria fulvibarbis (dominant)
prachiaria falcifera (sub-dominant)
Andropogor canaliculatus (sub~dominant)

northeast
Schizachyrium sanguineum - with various sedges

¢ire proclimax on troplical grey earths
southwest
Schizachurium gchweinfurthil

gouthcentral

Monocymbium ceresiiforme (dominant)
Vetiverlis fulvibarbis

Setaria sphacelata

Andropogen canaliculatus

Ctanium newtonil

fire proclimax marshy bottom land and floodplaing of
tha Volta
Andropogon gayanus var. gayanus

After cultivation this land gives rise to broadleaved
annual weeds followed by annual shortgrass, midgrass
perennizls, callgrass and finally the fire proclimax
stage as described above. This succession pattern
occurrs if the fleld is left undisturbed by grazing.

Forsst (Tropical Rainforest, Guineo-Congolian Lowland Rainforust )

A reliable double pesk rainfall regime with short dry seasons
i's responsible for the presence and maintenance of the perman~
ant forest vegetation, which covers approximately one-third
of the country. the forasted area {s in the scuthwestern

part of Ghana, situated hetwean the relatively dry coastal

and interior savannas. A combination of facenrs, particularly
shifting cultivation and tha annual dry-season fires, are
responsible for e steady ancroachment of grassy tree savanna
on the northern udge of the forest. In some areas ancroach-
pent starts with the appearasnce of a danse secondary growth
of Imperata cylindrica on abandoned farmland, which fuels

the dry-season fires.

The forest consists of a continuous stand of trees up to 50
meters high. About 200 Aifferant tree spacies grov to timber
size in this closed forast; 30 of these species are marchant-
abla. In most areas the specien Aiversity has been reduced
by the planting of economic spacies.
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Tropieal rainforests are genessily mimed forests and it is
casiex to speak of plamt fenilies than of plant geners when
asscribing the constitueat vegetation. The forest tree species

Nyristicacess, Sapotacess, gtazculiaceas, and Ulmaceas.
smaller woody plants belong to the ARDONACEAS, EZLAnACeds
guphorbiaceas, Flacourtiaceas, Guttiferse, Ochanceas, Olaceas,
mbiaceae, sapindacess, and Violaceas.

with the exception of the introduced giant bazboo, Bambusa
vulgaris, forest grasses Are of little economic isportance as
a constituent of the flora at ground level. There are a nva
ber of small grassy glades jsolated in the tall closed fozast
similar in composition to those found in the western coastal
savanna. These are thought to be relict populations left
behind when the savanna retreatsd north under 8 reverse cli-
matic swing in the late Pleistocens. These populations remain
on mountain tops in very shallow soil overlying impermeable
substrata. The forest has not been able to dominata these
sites because soll conditions and water relations are locally
unfavorable.

forest glade grasses
Andropogon curvifolius
Andropogon perligulatus
Andropogon tectorun
Eragrostis scotelliana
Loudetia kagerensis
panicum lindleyanum
Rhytachne roltboelliodes

trua forast {deep shade) grasses
Commelinidium gabunense

Guaduella macrostachys
Laptaspis cochleata
Olyra latifolia
Streptogyna crinita

Interior savannas

——

The interior savannd reaches from the edge of the forest toO
the northern frontier, with an extansion running southeast o
the Volta delta araa. Two major zones occur witnin this
area. The Derived Savanna zone 1ies adjacent toO the forest
and runs the entire length of the Guinea Savanna zone. The
climate of ths arsa changes from a double to & single-peak
rainfall regime to the north and east of a 1ine running
through Kate Krachl and pola. It 1s probable that much of
the area to the south and west of that iine was at one
coverad with closed forest vhich has since dlsappearsd under
the impact of fire and cultivation.

The whole area {s subiect tO extrene prolonqad soil erosion

and leaching. Soils are shallow and infertila. Bottom lands
contain a buildup of heavy silts and cracking clays. jevers
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aanual a'nme aggraveted by the harmattan vind bloving from
the sSahara effectively excludes all but the hardiest types

of txees. anouuonuullnuo!mxbm for
several months of the year. The grassy pouponeats are eon~
verted into a highly combustible standing fusl. The two major
influances on vegetation are cultivation and fire. MNany areas
are at disclimax stage becausa of the impact of man upon the
environment.

Derived Savanna (Lowland Rain, Forest-sscondary Grassland

Ly

Mosaic)

The derived savanna is a transitional zone between high
closed forest and open tree savanna. As can be expected in an
ares of transition, the vegetation is in a delicate state of
balance with the controlling factors of the environmant. This
is a community which quickly responds to environmsntal changes.
Small alterations may induce rapid and appreciable changes in
the community structure. Much of this zone is fire pro-
climax savanna woodland with a light, closed or partially
closed canopy at a height of 18 to 24 meters and a ground
cover of tall shade-tolerant grasses and forbs. Tree species
include those smaller components of the forest trea flora.

The grass specles which first invade aftar disturbance

are Imperata cylindrica and Pennisetum purpureum.

characteristic grasses of derived savanna
Andropogon guyanus Var. squamulatus
Andropogon macrophyllus

Andropogon tactorum

Beckeropsis uniseta

Chasmopodium caudatum

Rottosllia exaltata

Schizachyrium sanguineuz

Guinea Savanna (Woodland, Wooded Savanna, sudanian woodland)

Fire, cultivation, and grazing are the major influsnces on this
vegetation. In the guinea savanna there ars no known relicts
of the climatic vegetation zonas. There are a faw small relict
commn..ties which appear ¢to be subclimax vegatation types,

many species of which are subject to fire and only remain in
protectad habicat but are restrained from reaching full-climax
by lack of sead. Genera in these few areas include Anogelssus,
Andira, Bombax, Celtis, Combretum, plospyros, Ficus, Khaya,
Maytenssus, Sclerocarya, and Sterculla. Shrubs include
Allophyllus and Feretia. These communities ars Jense closed~
canopy woodland to & height of about 18 maeters und & shrubby
ground cover almost free of grasses. Such communities clearly
indicate that the climata will support wocdland ol savanna
woodland if disturbance factors vers axcluded. These Areas,
known as fetish groves, are loporcant as indicators of impact
but are tog restricted to serve as major vegetational resources.
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m-jot,motmwwqul.mum-nunun
mu“mumwn of brosdleaved desiduwsus
trses deasely distriduted ia 2 continuous ‘cover of pesennial
punch gresses and forbs. The civwm 2 12-13 msters but
seldon forms a closed canogy. The ¢/ve proclimax tres species
inalude a fev of those fire-toserant trees of the fatish groves.
Also iacluded are the highly fire-tolerant gensza Afselia,
sridelia, Butyrospersus, paniellia, Entadas, Cardenia, Isober-~
linia, Lannea, parkia, and Pterocarpuf. Grass cover 1s
extremely important in this habitat.

on dense shade deep glmd soils (tall g‘g_ug
Andropogon garanus Var. bisquamulatus

Andropogon tectorum
Beckeropsis uniseta

on_open, shallow dry ypland soils usually lagogdc

(this is the typical short grass gquinea savanna
s assemblage

Andropogon ascinndis .

Andropogon schirensis

Brachiaria jubata

Ctenium newtonil

Nonocymblium ceresiliforms

Panicum phragmitoldes

Schizachyrium sanguineum

Schizachyrium schwelnfurthil

on extremely dry upland shallow solls
Toudetia flavida

Loudetia simplex

Loudetia arundinacea

Loudetiopsis scaettae

The iswland guinea savanna vegatation is found in moister
habitats. The upland species disappear and glva way to
marshy or swampyY bottomland tres savanna ox to open savannz
grassland. of the upland trees only Xhaya and paniallia
tolerate the moist conditions. In seasonally marshy habitats
Terminalia macroptera and Mitragyna inarmis are dominate.

Lowland grassed

upslope

Schizachyrium schweinfurthil
Monocynbium cerssilforms

at base of zlcpas
Andropogon canaliculatus
Andropugon perligulatus
Hyparrhania cyanescans
Hyparrhenia rufa

Panicum fluvircola
Schizachyrium sangnineum
Urelytrum muricatum
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undarstory

Penicum parvifolium
penicen pubiglume
Schisachyrium brevifolium
Schisachyrium platyplwllus

1 o, or magrsh 88

W
pogon guyanus Var. guyanus

Andropogon guyanus Var. sequamulatus
Andropogon tenulberbis

Chasmopodium caudatum

Jardinea congoensis

Loudetia amblisns

Loudetia phragmitoides

Loudetia thorldil

Setaria anceps

Sesides the upland and lowland areas within the savanna thare

are a number of unique local or scattered minor vegetation
associationy which respond to restrictsd environmental conditions.
In the extrems northwest and the northeast there are restricted
areas of the mora open woodland and woodad savanna dominated

by Acacia specles. These zones are at their southern climatic
1imit and are present only in the ary northern area of Ghana.

3.4 wWildlife and Protected Axeas &/

3.4.1 Introduction

Ovarhunting and land use practices which lead to destruction
of habitat have caused serious depletion of nearly all game
species in Ghana. fEarly hunting techniques ware particularly
devastating to specles of economic importance and included the
shooting of females and young animals throughout the year and
night-hunting with blinding lamps. In the last 10 years the
government of Ghana has adopted a wida~reaching program of
wildlife conservation. The wise use of wildlife, with pre=-
vention of waste and despoilment and maintenance or restoration

sSource! Curry-l’.indlhl. K. 1969.
IUCN. 1979.
IUCH. 1976.
TUcN. 1971.
Johnson and Johnson. 1977.
Ghana (Governmant). 197¢.
Ghana (Government) . 1979,
U.S. Agency for International Developmant. 1979.
0.8. Departmmnt of the Interior, Yish and wildlife Sexr-
vice. 1979.
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of the qqndtv. quality and usefulness of wildlife is the
stated goal of this program. Legislation exists to protect
wild species but enforcemant is inadequats. It has beent
reported that both law enforcesent officials and the public
are ignorant orf game laws and the animals protacted, wvhile the
courts have proved to be sonevhat syspathetic €O offanders.
Thyoughout the closed season bushmeat 18 available for sale in
the markets. As much as 73 percent of locally produwced msat
may come from wild animals, particularly fyrom scme of the
smaller species such as grass cutters and giant rats (Crice-
tomys) . protection of larger animals is easier ©™ accomplish,
since hunting of large animals rsquires specific skills and
equipment, while smaller species may be taken by snara.

The over-utilization of wild animals poses a sericus problem.
The accompanying 1ist of animals sold as bushmeat indicates not
only the area in which use 1is heaviest but also relative ease
in capturing the animals. A conservative estimate of the 1971
yleld of bushmeat in Ghana is 8,486 tons valuad at US £7,358,172.
guch a good markct for wild meat seriously limits any conser=
vation effort which does not consider the protein needs of

the population. Ghana is working with the International Union
for Conssrv-tion of Nature and Natural Resources (IOCN) . Guide-
linas . are being implomnntod.with progress in
gesearch and conservation showing positive results. The future
of wildlife in Ghana lies in speclally declared reserves and
conservation areas. Outsids these areas soma species of small
pamcnals can survive with the current system of land use but
larger mammals seen domed toO extinction. Five species of
mammals are listed as® threatened in the TUCN 1976 Rad data Bookt
Olive Colcbus (Colobus verus), Chimpanzes (Pan troglodytces),
African Wild Dog (Lycacn pictus), Leopazrd ( panzhera pardus),
and the West AfZvican Mantese (Trichechus senegalensis).

3.4.2 . protected Rreas

Ghana has made the decision to convart its last blocks of pri-
pary forest {nto national parks. There {s a good network of
p:otnctnd zones throughout the country and the numbar of pro~
tectsd aroas has {ncreased in the last 10 years, 28 have pro-
tactive legislation and attempts at enforcamant. There are 12
protectad areas {n Ghana with a total area of 1,131,204 hec~
tares. Thrae of vhase arsas, (Bul, pigya, and Mole) ars listed
as meating the cri.teria for {nclusion in the y.N. Hational
Park system. Bla Natiocnal Park, established in 1974, may

¢y for tnclusion Lf Lt meets the standards of protcction,
size and maintenance, becuase of its unique rainforest flora
and fauna.

3.4.2.1 Mole National Park (446,000 hactarss)

This park represents habitars of the sudanian (Guinea)
woodland savanna. As such it is to a great extant a



Table 5. Wild Animals of the Bushmeat Trade of Ghana
(1isted in oxder of laportance)
1984 8% Techiman 1947/68 Accra 1068 &9
(Northern Guines savanna) {$aral-deciduous forest) (Coastal platns savanna)
1. Warthog 1. Baboon 1. Grasseulter
2. Baboon 1. Warthog 7. Glant Rat rCricelomys)
3. Martebeest 3. Grasscutter 3. Roysl Antelope
4. Buabbuck 4. Hartadeemt 4. Bushbuck
8. Crowned Dutker S. Kob 5,
8. Aardvark 8. Bushbuck 4. Green Monkey
7. Grasseutter 7. Roan Antelope 7. Crowned Duiker
8. Roan Antelope 9. Aardvark 6. Black Duiker
9. Buftalc 9. Waterbuck 9. Red River Hog
10. Waterbuck 10. Oridl 10. Monitor Lizard
11. Kob 11, Crowned Dutker 11. Togo Hare
12. Patas Monkey 12. Green Monkey 12. Mongoose
13. Crasted Porcupine 13. Patas Monkey 13. Tree Hyrax
14. Oridbi 14. Red-flanked Duiker
13. Green Monkey 13. Crasted Porcupine
18. Colobus Monkey 18. Buffalo
17. Crocodile 17. Red Rivar Hog
16. Reedbuck 18. Resdbuck
19. Hunting Dog 19. Bay Duiker
20. Gilant Forast Hog 20. Colobus Monkey
21. Royal Antelope
22, Crocodile
23. Elephant
24. Genet Cat
25. Monitor Lizard
26. Hippopotamus
27. Puff Adder
28. Clvet Cat
29. Yellow-backed Duiker
30. Tree Pangolia
Source: IUCN. 1971.
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3.4.2.2

3.‘.2.J

“gize made" landsdape vhere the balance between tzees and
qresses is saintained by the frequency of burning. It is
raposted that fire sweeps the park every year. This
greates an orchard-1like savanna landscape. The following
plant commmities are represented: aiddle slope (Burkea
africans - Nyparrenhia spp.) ! wpper slope (petarium
aiogocarpum, Loudetia simplex); top slope (rsoberlinia
doka - Ioudetiopelis scaettae) | and €carp (Strychnos
spinosa - Ischaesum hirsutus!. Thare are also areas of
danser woodland and galliexy ‘lorests.

Wiidlife which had foruwerly been seriously depleted by
tsetse fly control and cosmercial and subsistance hunting
is wall protectsd at tiwe present tima. Primstes include
Westarn Baboon, Western Black-and-¥hite Colobus, Vervet
Monkey, and Patas Monkey. Carnivores include Side-striped
Jackal, Wild Hog, Spotted Hyewna, Serval, Caracal (very
zare), Lion and Leopard. Ardvark and Elephant are also
present together with a variety of ungulates including
Bushbuck, Buffalo Common Waterbuck, Buffon's Xob, Reed-
buck, Roan Antelope and Oribi. Raptiles include Long-
snoutad and Nile Cro-odiles and the Hile Monitor Lizard.
Birdlife is plentiful. The Mole is the most important
area in Chana for gane viewing.

Digya National park (312,000 hectares;

The predominant vegatation is savanna woodland with transi=
ticnal forests and gallery forest along most streams.
Dominant tress include Anogeissus laiocarpus, Antiarxis
africana, Triplochiton scleroxylon, Ceiba, Albizzia, and
Sterculia. This park {s situated on the shors of Lake
Volta. Much of the arua was Lnhabited and there are still
approximately 1,000 villagers to ha resettled outside

the parks limits. The arsa is enrrencly well protscted.

The filling of Lake volty not only creatad a site for
this park hut ~reatad new habitat for animal populations.
One use of this park is for studying changes in the biotic
community. feuna {nclude Ground Squirrel, Crastad and
prush-tailed porcupines, Glant Pangolin, Lasser Galago,
Western Buboon, S02LY Mangahey, Vervet Monkey, Patas
Monksy, Side~-atriped Jockal, Wild Ginet, Mongoose, -
Spottaed iHyena, Licn, Leojard, and a number of unguliatee.
In aquatic habitats thexs are Clawless and gpotted-neck
Ottars, Hippoputomud, and Long-snouted, Nile and Dwarf
Crocodiles. Present fauna has been sericusly reduced by
past hunting.

pul National Park (207,000 hectares)
gituated neas Wanchi and the border with Ivory Coast,

this paxk is another savanna woodland cosmunicy, and is
still undar daveloyment. The probless of resettlemmnt
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3.4.2.3

3.4.2.8

3.4.2.7

3.4.2.8

3.4.3.9

.‘ug-nmwomuumuw
wationdl Fark. fhe squetic commmity is sacirely riverire
ruther than lake. The Black Volta Kiver runs th 5T

Kogyas s'trict: Wature Reserwve (32,000 hectares)

ae Aaserve near Bjura is a purely resecrch reserve.
Loocated partly in forest and paftly in savanna, the area
is not intendad as 2 tourier facility or as a game pro-
duction reserve. The ares is vell protected and still
maintains populations of its original fauna, although iu
low nusbers. Spacies composition 18 similar to that of
pigya Mational vark. Breeding stock is being captured in
¥ole and released in Gbhels.

Bia Naticnal Park (7,680 hactares)

pia Natioual Paric is a fully protected area situated in
the western region. 1t is unique in that it is the only
park: in the high semi-deciduous rainforest. This is an
extremely important reserve because the vegetation is seill
virgin and typical of the Antiusis'-rriploc!dcon aone.
Amorg the fauna are Chimpanzee, plack-and-white Colobus,
Olive Colohus, and a number of other forest and woodland
species which have been seriously affected hy the destruce
tion of Ghana's high forest zone and by hunting. Some
species have been extermincted in tha arsa.

Oowalsi Wildlife Sanctuary (7,00C hectaras)

Owabi wildlife ssnctuary near Kumasi is beling developed
as a wildfowl sanctuary and as an education arua.

pomfobiri wWildlife Sanctuary (5,000 hectares)

Thera ouy bo a name confusion of this wildlife sanctuary
neAr Ximsawui with the Boufom wildlifa Sanctuary reported
in tha international literature. There is no information
abvyit this sanctuary cther than that it is well protected.

Chale Game production Reserve (54,000 hectares)

Coels ls the largest and the farthest north of the:.gams
produstion resurres. It is well protacted but gane stocks
continue to be lov. This area is specifically set aside
tc reserve viable bresding stocks of game for the purpose
of bushsant production. Species include various ungulates
as well as thair predators, in an attempt to maintain a
natural biotia balance.

Xolor Game production Reserve

Nepoxzed in «ve international 1itariture to be well
protected with low gams stock. WO other information 1s
available.
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3.4.2.10 xalakps Game froduction Reserve or gerict Nature Reserve

This reserve located nsar o is under intense protection
to save the existing breeding species.

3.4.2.11 shai uills Game prnduction Reserve

situatud on the Tema-Akusombo road, this resexrve is being
fercad to provide maximum srotection for the animals in
it. Spacies from Mole National Park are being introduced
bere.

3.4.2.12 Nini-Suhien National Paxk (16,278 hectares) and adjacent
Ankasa Game Production Raserve {33,802 hacunq)

Located in a trus evergreen rainforest, these protect and
utilize an extremely scarce habitat which once covered

10 percent cf Ghana. mis is a dense lowland humid forast.
Conservation is good in these protected :reas, which ware
established in 1976.

3.4.2.13 Bia West (1,654 hectares) and Bia Socth (6,002 hactares)

These are newly creatsd Gamse Production Resirvis in
semi-deciducus rainforest.

3.4.2.14 Proposed National Packs

Thers ars thrae proposed parks: Krokosoua Mational park

in Celtis-Triplochiton ser\-evergreen Tainforesc, and

Boin National Park and Yoyo Hational park, both ia geaasonal
rainforest.

3,4.3 Other Important Habitat

Mangrove covars extensive areas in thy delta £ the Volta River
and in a narrow belt along the wastern coast. Manatae and
White Dolphin may still survive. Common problems in mangrove
areas include woodcut:ting for charcoal and conversion to rice
fields, pollution, poaching, ¢ishing and hunting. No fully
protected area has haeen established or is peing considered

at this time.

Wetland communities have not been given official protected
status in Ghana. Taese communities are pu’ticuln.rly sus-
ceptible to degradation by drainage for cultivation, over=
grazing and fishing, and are extremly important to ml.gratory
avifauna.
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3.3 Wiserals asd Snergy ¥

3.5.1

3.8.2

Introduction

The mineral and energy resources found in Ghana aze unsurp~
passed in both balus and variety by those found in most West
African countries. Many of thase resouxce’ have been and are
being exploited. Exploration for new deposits and davelopment
of thsse non-renewabls resources are encouraged by the govern-~
mant. The mineral industry of Ghana makes a minor but signi~
ficant contribution to the world mineral economy and forms

an important part,il pexcant, of Ghanian export trade. The
minerals industry produces 2.3 percent of the GOP and is
second in importancs only to agriculture. Sevanty-two
percant of that figure or 118 of total export earnings

is from the gold industry. Approximately 30,000 people were
esployed in the mineral industry in 1374.

The development and continuing growth of the mineral and energy
industry has a significant impact upcn all components of

the environment. Governmental policy and lagislation both

eancourage development and attempt to ameliorate impacts.

In general, as can be saen from tha accompaning map, the major-
ity ol highly economic mineral deposits and processing facili-
ties are located in the southern one-third of Ghana. The far
north and westarn areas of the country have valuable deposits
but these arsas are both undarexplored and geologically scme=
what less likely to produce the great wealth of the gouth.
Central and eastern Ghana are least likely to have economic
minera' deposits,

Economic Minerals (abbraviations refer to location on map,
Pigura 9)

Gold (Au)

Traces of alluvial gold are common in Ghana and thers are many
auriferous quartz lodes. There are developed and undeveloped
or underdeveloped deposita throughout the mineralizsed areas
of the countzy. Gold deposits in West Africa have been the
subjact of several cycles of erosion and deposition so that

gource: Boatsang, E. A., 1966.

Bota, K., J. Wolnstein and J. D. Walton, Eds. 1979.
Europa Publications. 1960.

Geolcgical Survey of Ghana. 196€1.

Johnson H. and J. Johnson. 1977.

xaplan, I. et al. 1971.

GChana (Government). 1978.

U.8. Bureau of Mines. 1976.

U.8. Bureau of Mines. 1973,

U. 8. Departmant of Stats. 1978.



Figure 4. Mineral Industrias of Ghana
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3.5.3

gold txaces are videspread, wvhilh may tend to confuse -explor-
ation efforts. Ghanaian gold deposits are l1ess than 1 percent
o8 =ua total world resource but the industry, of which 100
pexcent is exportad, produces 2 percsnt of the world output.

Diegond (D)

Major diamondiferous areas occur in the southwest watarsheds
of the ¥ra, Blrim and Zcn2a aivars. Izolated diamond daposits
occur along many rivers, particularly in the southwest, and
scattered daposits occur in the west and far north. Some
Gopoaits were inundated when Lake Volta was formed. The
4iamond daposits of Ghana make up 2.3 percent of ths tctal
world rescurce. Most of these rasources are of industrial
quality. The industry produces 6 percent of the world's
output, 100 percent of which is exported.

Pauxite (Al)

Bauxite deposits are restricted largely to the southwest Wiers
they are widely distributed, with the greatest concentration
being around Awaso. Extraction and procsssing of this relative-
ly shallow, widely-dispersed pineral, which is smeltad into
aluminium, results in extrene sanvironmental degradation in the
areas of mines or of processing operations. Ghana has a 1.5
percent shate of the world bauxite supply, and produces 0.5
percant of the bauxite and 1.2 percent of the aluminium out-
put of the world. Approximately 92 percent of this production
is exported. Aluminium amounts to 13 percent of Ghanz's

total export earnings while bauxita accounts for lass than 1
parcent.

Manganese (Mn)

Manganese deposits are restricted to the southwest, with major
deposits near Tarkwa. Only cne deposit is presently under
development. The Nsuta mine is one of ths larqest manganese
mines in the world. It is producing 1 percent of thae totdl
world output, all of which is exported.

Qthar D-gglits

Thers are a number of other rescurces of minor economic impor=
tance, lncluding low-grade iron ore in northern and westarn
Ghana, limestons for cement production, and marins salt.

Energy

0Ll exploration is being conducted both offshore and in the
Volta basin. The exploration 1is being conducted sntiraly by
foreign coxmpanies. foth areas show possibilities. In January
of 1979 ocne well beqan producing at the rats of 3,000 barxels
per day from the continantal shelf.
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- All of Ghana's crude petroleun needs have been imported. The
Tesa 0oil refinery has & 29,000 barrel-pex—day capacity and
supplies most local needs. Approxizacely 28 perxcent of the
country's petroleum products are exported.

Genexation &f hyd:ool.c:ricity from the Volta dam at Akosoabo
becan in 1966. tn 1972, the Volta fiver Authority supplied

99 percent of the electricity utilized in Ghana. Sixty percent
of the output of that dam is purchased by the VAICO aluminum
smslter, which was an intagral part of the Volta River Project.
The smalter provides a qunxlneccd market for Volta electircitcy
and ensured foreign loans to raise the (am. Volta power is
also sold to Togo and Banin (formerly Dahomey) . Transmission
1lines encircle southcantral Ghana. The present cagaclty of the
dam is 792 megawatts.

Downatream from Akosombo a second plant 1is situstsd at Kpong
with a capacity of 160 magawatts. This second ylant is neces-
sary to meet 1981 demands. A third hydroelectric scheme at Bul
on the Black Volta is currently under study.

Local thermal power gtations provide 144 megawatts of elactri-
city. An atomic energy commission has been set up to facilicate
development and training for nuclear power generation if the
country decides on that opticn.

Only 20 to 22 percent of Chana's population enjoys alactricity.
Wood is the main source of ensrgy in rural areas for domestic
purposes while charcoal is ised in urban centers and large
towns. Ghana is far from energy self-sufficnency. Diversi-
fication into less conventional energy gources may prove to be
the best development plan in tha future.

solar energy 13 being studied under the direction of the Cour~
cil for Scientific and Industrial Research (CSIR) . Modaern
solar davices auch as heaters and dryers are now in varied
stages of ressarch and developmant. Direct sunshine is alyo
utilized for all kinds of drying processas, especially for agri-
cultural products, meat and fish.

The windpower potential for Ghana la throught to be high.

That source would seem to be pa:ticularly appropriate to the
enargy needs wharc the population is somawhat dispersed.
Liternture resources do not indicate the amount of wind energy
utilized nor the state of that ressarch in Ghana. However,
gsources which cover the whole of Wast Africa indicate that
the prospects for developwent of such a resource ars high.



4.0 Lavironmental problens
4.1 Intersctive r:ubl-nsig/

The problee considered for this report are the major environmental probleme
facing Ghana. It is always trus that environmental problems are human
problems but this is perhaps BoIe evident in a country so closely tied %0
its natural resources. An attempt has been made to divide the environmental
pcoblams into {ntecactive subunits but in reality there is no division
within each problem. Each system is an integral part of every other.
Discuseion of these problems in the international literature is somewhat
waighted rowards those impacts brought about by long=-term utilization of
natural resocurces for subsistance living rathor than the impacts of
industrialization and economic development. This 1s understandable firsec
because the slowly-built impacts oL subsistance living have become clear
with time. Second, thosa izpacts related to purely economic utilization

lOSQu.:co: Abudu, A. O. 1976.

Beals, R. 1967.

Benneh, G. and R. podoo. 1975.

poateng, E. A. 1966.

Campbell, D. J. and W. H. Renwick. 197S.
Charney, J. G. 1975.

‘Chinnery, W. A. et al., 196S.

Dickson, K. B. 1969.

Dickson, K. B. 1968.

DuBois, V. D. 1973.

Ganley, J. P. 1976.

GChana (Governmenct). 1976.

Hill, P. 1970.

Innes, R. R. 1977.

Johnson, H. and J. Johnson. 1977.
Kadambi, K. undated.

Xaneda, H. 1973.

raplan, I. et al. 1971.

Mensah, G. G. 1976,

Nicholson, S. E. 1978.

prothera, R. M. (ed) 1972.

gurkwa-Mills, T. O. et al. undated.

U.8. Agency for International Davelopment. 1980.
v.8. Mgency fox Internations. Development. 1979.
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of natural resouxcaes tend to be under-reported or hidden. Often those
impacts build quickly so that it is important to consider possible
degradation of the environment early in the planning stage of any navw
project.

The major climatic influences which affect Ghana probably became similar
to present conditions about 5,0C0 years ago. Minor changes over the last
few hundred years have left little evidence on the landscape, probably
because the most overvhelming condition ig that of variability of precipi-
tation. The natural vegetation is adapted to the climate. The species
which occur survive because climatic conditions are compatible with their
physiolegy. Despite the adaptability of the natural vegetation it is
evident and well-reported that desert lands are encroaching upon the
savanna and the savanna is encroaching on areas which were previously
forested. This is apparent not $0 much from climatic changes as from changes
in vegetation and soil. Notable changes in vegetation are occurring
which leave progressivaly larger areas of the savanna resembling the more
xeric desert in the north. large stretches of foreast have changed to
savanna in the south. The absolute number of plants has dacreased in
response to cultivatien, cutting, burning grazing and, in the north, to
drought. This has created a more open aspect of the land. The lack of
vegetative covaer has left the soils axposed. The impact of exposure is

an increase in all types of aerosion because winds tend to make vast
quantities of soil airborne and rains tend to be sudden and intense.

Without vagetat:ion the watar-holding capacity of the soil is decreased

and splatter znd wagshing of soil by rain is increased. This causes sur-
face compaction of the soil which then is less able to absorb wataer. wich
less infiltration thera is even more erosion. As the land becomes
proqrolsively degraded the soil will be crusted at the surfaces, with
areas of erosion where large quantities of soil have been transported

from the area. Sedimant loads in streanms during flood season will be
high, degrading that water zesource at a time when it could be most
useful. Lowerad infilcration rates affect groundwater recharge as well.

It is quite possible that this shift towards a more desert-like environment
may in facc feed back into the overall climatic system. Scme investigators,
among them Charney (1975) and Campbell and Renwick (1975) feel that the
increased openness will increase the gurface altedo (the raflectivity

of the surface of the land), which laads to a decreasa in nat incomming
radiation, and an increase in radiativa cooling of the air. As a
corisequence, the air would sink to maintain thermal equilibrium by adiabatic
compression. The rasult is cumulus convection, and associated rainfall
would be dacreased. The decreased rainfall would enhance tha original
decrease in plant cover. This is pn::icullrly important in the north

whera stretches of land have been left bare of vegetation. It is also
important around Lake Volta. It has been raported that the large expanse
of that highly ceflectiva lake is causing a shift in cloud pattern and

a belt of increasing aridity around the lake that was not praesent in

the environment of the river. This development of desart-like conditions



where none had axisted before lis cormed desertification. The shift
towards savenna away from forast in tha south has not yat been labelled
in tha literature, although it is a response to the sana mechanisins.

Ghana has a man-made piotic enviromment. Archeclogical records indicate
that fccest and closed wood land once coversd the entire country and that
the population of the area is the savanna was once much greater than it
is at present. Oral traditcion and DEMOEY of the country's older pecple
confirm that in vexy recent times che forested area was far more axtensive
than it is currently. Carzeful oxp.:imnntltion has shown that with the
exclusion of fire and othar impacts of man forest vegetation quickly
returns to the interior savanna. Thesd changes continue and may not

be avoidable under the pressure of an expanding populacion with expanding
raquirements. Basically, the problems and contradicticns implied in
Ghana's human geography are related to the division of the country into
two broadly contrasted physical regions: savanna and forast. The
uivision, originally latent, was made real through the nature of mans
interference with the natural vegetation.

The symptoms of ‘a pcpulation out of adjustment with the environment

are evident in Ghana, for the prassure avxerted on human and evironmental
Cesources are causing the resources to deteriorate. Land shortages,
soil erosion, reduced fertility, decraaned yields, restricted production
with recurrent food shortagas, limited cultivation of cash crops and
increasing pollution both causa and ara causaed by social changes guch as
migration. Again all these problems are jnteractive and cannot be
separated one from another.

4.1.1 Agriculture and Livastock

smallholder staple food crop farming in Ghana deperds antirely
upon the hoe, cutlass and fire. Generally it approaches subsistance
level though each farmer produces some suxplus for market. This
surplus is used to support the public sector, thus leaving no
surplus for axpansion or exper imentation with new techniques. With
=%~ lack of equipment to clear new land, slash and hurn tachniquas
are a comonly practiced mathod of land preparation. The ash from
the burn acis a sudden burst of nutrisnts available to the first
year's crop. Initial yields may be high but successive ylelds are
drastically ruduced. After a short period of time the land is
allowed to remain fallow for a number of years. Some natural
vegetation and tartility is restored by this process. Burning ths
land is the cheap. st and least laborious method af land clearing.
However, there are t number of problems inherent in the cycle of
slash and burn agriclture followed by a fallow periocd.

In the mors wooded “.«as of the savanna theburning itsel may be

a problem. It B¢ get out of control and threaten either naighboring
crop land or lrad the farmer is unable to use himzelf.



Deliberately set fites for non-agricultural pusposes also complicate
the impacts. Munters set gires in pursuit of wild game. This is

a hunting technique for which it has been hard %o enforce regulations.
Berdsmen frequently set gires to tha coarse tall grass left over

at the end of the growing season to promote & flush of acceptable
green dry season qgrazing. Fire followed by gzazing of the sprouting
nev leaves places & heavy strain on the plants and may result in

the death of the grazed species. ,

tands that have been purned but not used and lands that are fallow
are highly susceptible to arosion. Topsoil may be seriously
depleted. Water and wind erosional processes will both have notice-
able impacts.

ghifting cultivation °r recurrent cultivation is the most common
form of agricultura practice {in Ghana. Nearly all agriculture

is conducted in this manner. This systea of bush fallow or bare
fallow supu::unpoud on a systam of communal land tenure ig common in
the interior savanna. Sqttlements are small and widely dispersed.
Cultivated and grazed arsas are interspersed, taking advantaga of
slight shifts in environmental parameters which maka one activity

or the other more favorable.

The fallow systed deperds upon a course of fallow years to rastore
fertility. The need for new arable 1and has increased but little
new land 1is available; as a result the fallow years have been
reduced and the soil fertility has declined. The long bush
fallow system of 12 to 20 years has shrunk to five years or less.
Regenerating troes and shrubs no longer have sufficient time toO
restors soil fertility before the next cultivation begins. At the
game time the supply of uncomnitted land is proqrosstvoly reduced
as increasing numbers of people seek to gecure their existence by
farming. Finally the point is reached when no more l1and is avail-
able for communal allocation and ownership becomes fixed. This is
a transition from long cycle bush fallow under communal ownership
to short-cycle bare fallowing under private ownership.

The system of fallows, particulacly bare fallows, leaves the so:l
exposed to erosional processes. Further, the system Joes not allow
for a build up of soil organic matter s0 that soil structure
deteriorates quickly with the shortening fallow periocd.

In the extrame north and northwest whern soils are genetically of a
higher quality and utilicy a system of intensive continual farming
is conductad around family compounds. In those areas the population
is quita dense. Tha land is all under privace ownership with small
par .sls averaging three to six acres. Nutrients are added to the
soil in the form of azimal and human waste. Fields at a distance
from the compound may be fallowed. These cultivation systems Are

an efficient way of neeting the needs of a small population. As

7



urban populations increass, the land resources are a:iinod beyord
their capacity to support the dependent papulation. These small
farms produce as such as 83 percent of the total farm output.

Cocoa farming and to 2 legser extent other cosmercial farming
produce the majority of the country's agricultural waalth.

These CIops are forest zone cxaps and hava resulted in progressive
clearing of the forests. In some cases some forest species

are retained, which helps maintain soil fertility, but ususally

the forest is cleared by fire before cultivation of cocoa. Other
crops may be intermixed. Again this is a system of small holding,
with farmers often controling one to three acres of land and often
living some distance from their holdings.

All of thase farming techniques have severe ccnaequences for the land
when pressured by increasing population requirements. rand has

been set aside for reserves but every year purposeful encroachments
for agricultural axpansion are made on these reserves.

Livestock rearing in Ghana does not imply pastoral nomadisim as it
does in much of West Africa. Livestock is owned by farmers and herds-
men are employed to tend the herds. Grazing land is not owned.
Grazing may taks place in any area not under cultivation. The
herdsmen are usually Fulani hired for their expertise with the hazd.
Owners may not have any di-ect contact with the herd, as for
instance is the case of cocoa farmers who invest in thiz form of
wealth as a hedgs against & bad cocoa market. tivestock herds are
restricted to areas free from tse tse fly infastsZions. tntil the
advent of increased veterinary services cattle ware a very minor
economic commodity used usually for ritual and to store wealth

but seldom as & direct commercial product. With the increase in
1ivestock health facilities and water supplies herds are more

often being kept for eccnomic gein. Chana cattle census shows &

114 percent increase petween 1961 and 1964.

tn this situation where land and water are not ownad, decreasing

the herd size does nut save the land but only puts the herdsman at

an economic disadvantage. It takes no account of zhe fact that

SARYy AW materials may be depleted. Overgrazing by l1ivestock appears
to be a major factor in desertificatioa. The overgrazing sictuation
increases with the increase in animal population in response tO
water resource {mprovement and political and administrative arrangemsnts.
Further, a&s poorer lands are lost "o the desert, livestock-are
concentratsd on ever-shrinking pasture lands. Agricultural land

too is encroaching upon rradieional pasture. Trampling and compaction
from grazing all take a heavy toll on the grasslands where' large
nunbers of animals concentrate. Not only are the plant resources
directly affected but the soil resourcas are detariorated.



4.1.2 Defoxestation

Devastation of forest and woodland is & secious problem in Ghana.

It is a problesm directly "slated to occupation of the land and the
destruction is incressing rapidly with population growth and economic
development. In pact, the forests have been 8 source for sconomic
development. Commercial agriculture has made rapid inrcads into
forest lands. Subsistance agriculture has changed the structure of
forest and woodland savannas. Despite the rapid loss of foreast ©O
agriculture, cultivation is not the only cause of deforestation.

wWich accelerated economic development came greater demands on the
forest resources. The timber induscry is a major fo:ce in changing
the nature of the forests. There aAre over 300 specles of trees

which produce timber in Ghana's forest; however only 25 of these

were initially thought to be of commercial value. These tries were
logged from the foraest, thereby decreasing the species diversity.
Further, masS clearing of trees to make timbcrinqope:ations easier
left visible scars on the landgcape. The mining industry. particulary
befora the availability of electric power, made & considerable

demand tpon the forast for fuel wood. Currently the mines themselves
and demarcation of concession poundries as well as related roads

and processing sites have caused destruction ol large stretchas of
forest. It is estimated that pefore 1922 mining activities had
stripped 350 square miles of forest. Mining activitias have increased
greatly since the early part of this century.

wWoodcutting for domegtic use constitutes a serious impact throughout
the country. There are three reanons for this woodcutting: a) cutting
for building material; b) cuttiny of foliage to feed livestock,
which is particula:ly prevalent during times of drought; and ¢c) the
cutting of wood for fual. By the 195608 the batter quality timber in
unreservad forests was near exhaustion. fhe closed forest zone,
which before {ndustrialization axtended over 31,760 square miles

in the south, had been reduced to 8,390 square miles of po:anCLally
productive forast. currently it is possible that there are no
productive forasts outside of reserves. Demand projections mada

by the governmsnt in 1976 indlicate that natural forest reserves
would hava to be lupplomonted by reforastation at +4e crate of 30
square milas per year for Ghana to remain gelf-sufficient in wood .

Forest covar is an axtremely {mportant resourca. Mot only does it
provide economic and athantic benefits, put it provides wildlife
habitat and other sylvan produce such as honey. fruits, nuts, beans.
and medicaments. Furthermore trees, through their root-to-leaf systems,
bring up nutxients from below that are releaged to the bha gse~-poor

sandy soils through the decaying of leaves. Trues preak the spesd

of wind and reduce the rata of evaporation at the end of the rains.
They bind the soil, provide shade, store water, and encourage water
percolation into the soll, thereby redusing runcff erosional flocding.



4.1.3 Vata!

wy‘cer pollution is a grewing threat to the environment of Ghana. In
particular, industrial effluents lower water Quality to the extent

that treatment is necessary. But water treatment may be prohibitively
expensive in an sconcoic situation rigd to subsistance agriculture.

Watar pollution from industrial sources is localized but expanding

wi:h the expansion of mining activities and urbanization. Industries
with potential for pollution including gold, diamond, and manganese
mines, breveries, vanneries, textile industry, rubber and food industries,
and processing plants such as aluminum smelters.

Results of a C.5.I.R. Water Rasources Research Unit survay in 1976
revealed that most factories were sited near a river and that large
volumes of untreated industrial effluents wseIe discharqged, in most
cases, directly into river coucses. Rivers affected include the

ofin, Birim, Volta, Densu, Ankobra and some of their major tributaries.
Water from diamond mines carried a particularly large sadimant load
as effluent. Usually the water was abstracted from the river upstrean
of the factory and roturned to the river as effluent so that 4

reduced flow of river watar was used as dilutant. Types of pollutants
include suspendad or dissolved sclids, cyanids, arsenic, lime,iron,
gold, quartz sand, zinc, copper, clay and laterite, oil, serun from
latex, scdium, carbonata, silicate chlorine, sulphide ions, organic
dye and dyastuff, pathologen dyestuff, mizeral acid, starch, phenol,
yeast, sugar, detargant, protein, chromiwn compounds, fruit and
vegetabla juice, and pulp. The waters may be more acid or more
alkaline or of highaer temparature than the original water sourca.

gome of these pollutants ara highly toxic and will change the biotic
equilibrium in the water system.

Sediment loads in all streams are higher during flood season. The
increase in sediment {s due to srosion. The deplation of veqetative
cover increasas the tendency of the soil to erode so that rain washes

& greater quantiey of soll into the river system. In somae areas
agriculture is not undertakan near the river becausa of the presencae of
onchocerciasis. The reduction of that disease has opened more land

to cultivation near rivers which will cause an increase in sedimentation

Lake Voltais anew and very important water resource for Ghana. It is
a shallow lake filled by runoff from the entire basin. Sedimant
carried to the lake from rivers could hamper the normal functioning
of the lake, eventually filling it {n and destroying tha L urce.
The shallowness of the lake means that during the dry season the
perimater ratreats drapatically. The recession of the shora creates
an opportunity for farming of land with qgood water holding capacity.
This is currently a commnan practice alonqg the lake wdge. Cultivation
and harvest leave the soil exposed and the next year's high water
will pick up a lot of the soil and carry it further intc the lake.
The use of fertilizars and insecticides will affect all blotic componan'
of the lake, building an impact through cima.
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Plant dabris left fxcm the £illing of the lake also addd to the
sediment level and decay causes enrichment of the water. This
coupled with fertilizer from agricultuxe, has caused weedy plant
species to encroach on the lake. Control of the weeds and insects
with herbicidss and iuseccticides will atlect the food supply of
the fish, in turn affecting all speclies who use £ish for food,
including man. The weada chcking lLake Volta provide habitat for
insects and molluscs which are diseaze vectors.

Health

Only 30 percent of =ha population Nas access to a safe water supply.
Groundwater, which geologically should be pure and sweet, is often
contaminated because of the watesr delivary systenm. Often hand

dug wella are an open system wheraby any rontaminant on & hand may
be added to the groundwater. Many communicaule diseases are trang-
mitted in thiu ‘»ay. 17he development of surface water resources
causes the increase of many dlseise vVectors. Largs and small
irrigation systems and toter cousarvetion gyvtems such as Lake Volta:
are extramely important as influences upon the spread of disease.
One of the most important health problems is created by population
movement from all parts of Ghana to major industrial and agricultural
centers. Infected and immune persons from endemic zones move to
areas of healthy individuals without the games resistances.

Water is an lmportant limiving factor and an increase of available
water habitats favors tne reproduction of parasites. Damp soils
incrzecse the survival of larva of goll-transmitted helminths and
the eggs of intestinal nemotodaes.

Lake Vnlta and irrigation systems have lncreased the breeding sites
for blocd-sucking and biting insects, many of which are disease
vectors. Mosquitc . the vactor of malaria, are on the increase.
Tsetse fly i3 also spreading, not only because of the habitat provided
by the lake but pucauss of population 1 yemants in the area.
Onchocerciasis, sgread by the sim:lim ¢!y, ia praevalent in areas of
rapids so that creation of tha lake decruase! the habitat of this
vector. However. new habitat in created at spillways of dams and
irrigation ditches. Schistoscmiasis, which Jas previously of low
importance, is now widespread in all areas of quiet water. Scmae of
the effects of quiet water habitat frxom irrigation might be decreased
by increasing the flow rates of water. Thiy can be accompllshed by
increased gradients on canals. This would decrease the habitat for
the malasia vector 2¢ wall as for schistoscmiasis but increase the
gimylium fly haoitac. Dracuxniiasis or Guinea-worn dissase Lz another

——————

diseace increased by largs bodies of vater.

Waste pcllution of the water supply is pravalent throughout Ghana.
Human and animal wastes £ir4l thelr way into .he watar systems and
spresd contagious disease 38 Well AsS vectos-borna dissase. ropulation
ghifts put presgurs on plpe-burre water syscoas already in existance

6l
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auch af, apsenic from gold sining and moxicus fumes from smelters.
gucface mining provides habitat for malsrial nasquitoes.

Nsaltis problwas rulated to water are particularly prevalent throught
chanx aMd thuy wffest the majority of the population.

4.2 Remedial Mersixas ard GGovexnment ”ucyé_l/

The governwant of Ghanma 13 coomitted to the utilization of patural resouxces
to meet presant econoaic needs and to prepare the ground for future social
and econonic devalopment. *he program of Integrated pural/Regional
Development coordinated by the govarnsent is aimed at improving institutional
mechinlams to 1) improve production of ssall farms; 2) improve social
apsditica in rural arias’ 3) encoursgje ruzal population participation

in coamunity 4qvalopment) 4) improve accessivility of consumer goods and
inprove the standard of Livig; and $) reinforce regional planning and
corrdinsting macthrieng. The ~verall goal of this development plan 1is

¢y improve the rialley of watet, health care, and housing while increasing
production of fcol, A patarinls and axporcable goods. Agricuiturn

e industzy ara the poime tarqets for duvelopment and the major topic of
sclentific rec¢arch. 7The 1977 budgert axpenditure for agriculture wes

21.3 percient of rotal gsvernmental expunditures. Because governmant
peilcies and ecanonics s currently in a state of flux it is difficult

‘» determina tha gTAte of wnvirormental attitudes or current projects

within ths govaxraental sysCam.

Machan.zation of agriiulrurs ras been one of tha main goals of governmant
reszarch ant devolojent. state-directed farms designed to be & showcase
of modern technologies fui)ed to develop efficiently, thareby suggasting
that perhajs thu small farn is better suited to the Ghanalan situacion.
por capita produstion 2a state farms is approximately 1/4 of production
from th-* ccaditional sautor as shown on the accompanying table. Current
pOia..s ON agriculture dovelopment 14 not xnown but may well include &
blending of craditional and modern agricultural methods.

1
! . 1! srokensba, D. 1976.

Debelian, L. 1972.

Xaneda, . 1973.

Tolha, . 1972.

g.S. Mendy for International pevelopment. 1980D.
Unesco. 10UE.

world Pank. L1980.
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water developsént plant, concentzate an assuring the rural water eupply
together with naking water available to livestosk., Projécto include
dsms, wolls &nd the genexal isprovement of arable land.

The 4am Projycts wera outlined previously in this report. These projetts,
both large ard ssall, should be assessed for their impacts upon the
environment and possible mitigation of these impacts. The structure of

a dam changes the water course from & live stream with highly oxygenated
water to a motionless body of water. All water parameters will change
and cause changes in the living conditions for the inhabitants of the
vater. It is quite possible to completely eradicate OR8 spocies of
gish, for instance. on the other hand, £ighing could becoma an important
food 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 pattexns of pastoralism may alsc be upset. Water-borne disezse
parametacs could also be changed.

Irrigation from small dam projects w.'l probably have a signifiicant errect
upon aqricultural production in the future. It is also possible for
irrigation to increasae galinization. his consegquencs mist be monitored

as it tands to be 2 rapid procass in arid environments.

cable 63 A Comparison of State and Traditional Farm production
Traditicnal , State Farm
Sectar Corporstion
Number of Workers 1,600,000 ) 18,000
Acres Cultivated $,000,000 49,000
Output (long tazs) ' s,500,000 10,000
Acres per wcrker 1,87 272
Yields (tons per acre) 1.17 0.21
Production per worker . ' ‘
(tons) 2.18 0.59

Source: Kaneda, H., 19713.

Well develogpment has peen described previously. The astabiishment of nav
wells and the upgrading of those already in axiastence together with the
increass of piped water supply from gurface as well as groundwater
gourcesg should be a positive factor in the controel of cosmunicable
diseases.
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and the rural energy shortags, focusing en specific aspests ol dataxast=
ation and depletion of rural firewvood supslies as well &¢ suil excejon.
Encoursgement is being given %o alternative fuorms of enesyy. The govern-
ment has called foz a pational energy assesssent of the sntire country.
The tinber industxy is under government regulation and atteapts arxe
being made to stop encroachment on forest reserves by agriculture.
Reforestation is taking place in soma &reas.

Currently research is baing condacted to assess air and water pollution
hazards.

The Volta River Project and the conssruction of the Akosombo dam to

produce slectricity have had the effect of craating one of the world's
largest lakes and displacing some 50,000 to 100,000 persons. The government
of Ghana through the Volta River Avthority has a highly-controled

program of colonization and devalopment for the affectsd area.

gome 80,000 people from 9740 scattered villages and one town, Kete-krachi,
ware displaced vwhen their land was inundated. The people from many
differant cultures, gcattared over a vast area; were regrouped in 52

new comnunities. Some regrouping brought together people who were
traditionally less than compatiable. Housing and living arrangements were
unfamilar in model towns. Farmland allocations were inadequate in new
areas, as were water supplies and support for new agricultural techniquesn
implemented by the government. Markets were disrupted. Production of
agrucltural commodities in all the resettled areas is reduced because of
lack of land, water and or familarity with the new area. This project

{s beleagured by rscurrent difficulties which are not uncommon in
development projects throughout West Africa. Resettlemant is still being
iniriated in Ghana in connection with forest and park iand raserves. The
work of Debelian (1972) and Brokensha (1276) outlinas thacauses of these
problems.

The Volta River is one of the areas nost affected by onchocarciasis. In
1973 the World Hesalth organization gtarted a program of chemical eradication
which is controling the Simulium fly host. This control has opened the
Volta River valley toc development. The onchocerciasis clearing project
raises its own questions with the long-term use of even low levels of
insecticide. Impact on other forms of life, especially figh, may be
cxtrome. Also, the activities of man tend to increase the range of the
gimulim fly by creating new habitat which axtends beyond the area of
spraying. It is possible too that during the term of spraying the fly may
develop a rasistanca to the insenticide. However, this project has been
a significant advance in improving the health conditicns in the Volta
valley.
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3. Ghana Demographic statistics

Mvessss Anpual GEoweh Mate (1940)
Me Ojstsidysion (1970)

0 - 14 yeazrs

13 - 64 years

€5 + years
Total Area

119,838 Jn? = 92,100 ma?
vogulltion Density
population/surface Area knz (1978)

population/arable land m® (1970)

Pogg;n:ion
1960
% Uzban 23.1
& Rural 76.9

Groweh Rate-Urban { 1978)

78
1.4

Souzces: U.S. Central l’.nnl..u.qcnco. Agency. 1980.

¥.S. AID. 1980.

11,936,000

3

46.9%
49.9%

3.6¢

106.0

166.0

R



4. Sstimated Popuiatica by Citegary (ia t

Aosual Grewih
FUL TR V1 R+ L ]
Ohena gsss 9119 13142 2.72 3.0%
Utban 2474 3202 SA7L 5.32 8.5%
Rural scas 6576 7671 1,952 1.652
Agriculcurel eang  SSil 6709 2.02 2.0%
Non-Agticultuzal 3389 4268 6433 .71 422

Source: World Bank. 1978.
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6. Population pistrihution

1971.

Per cont Por comt Population Population
of Ghane Population of Ghane por 89 per 34
Region aree 1970 popuiarion km mile
Weswm 10y 768 312 90 n 13
Ceautral Xy §91493 104 L] b2t}
Greater Accra N 3823 %9 )30 L3 )]
Eastern 14 1262382 148 8) 184
Volta 37 N7 1y 6 19
Ashandi 10-§ 1477397 173 LY 197
Brong- Ahafo 162 “6167) 39 'y 0
Northern 94 n 33 1¢ n
Cpper s 157298 100 n 81
Tutal Ghanu 1009 8 549 561 1000 b 9
church, R. J. H. 1974,



l—h Goowp
(jwem of nial pupulerion) 1999 908
Alnm . 443
8 ] t X ]
CaAd:aghe by .
Guen .7 2
Gunca 3.3 or
Conuwnl Toge ribm 08 0.4
Noo-Alican 62 02

Source: Caldwell, J. C. od. 1978.

8. Projazted Rates of Growth, 126U-2000

(s) Average annual aecennia! mates
Averags Rate of Growrd 'pr-l

Fenidlley woumnd unebsaged m&ﬂ.‘-‘m‘. ‘T#s'ms" *
Poried wiibout migratien  wich migrsnen v dout digratiom  with nelgrash
1960-1970 29 1% 192 1%
1970-1990 i 18 .44 314
19901990 143 an 2.83 3.10
1990-2000 .64 1188 Lm .7

(b) Rate of populaton growth for rarious periods

Canniant Forull Fervsliry Radusiag v | %] Annum Ruduoring by Adron
Wi T Wit i S itbent | W Wkt

Projousions mgresien 1~ gTRLioe i graLen —qratien imaugresion [7 7 S

A snnual
rate of population
th (*%)
960-.5 18 13 ¥ | 13 i 13
1900-§ 40 33 3.4 11 19 .7
1983-2000 +2 2 12 1l 2+ 2.1

Sourds: Caldwell, J. C. ed. 1978,
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9., Population Structure by Region
1
Populat ion 1973(_9331)}__ Parcent n° of 2/ Rursl soes ¥
AECI3N Arsa Total Urban | Rural Rural Agr. Noldiags Populatisn Bunaily
(k=m2) Population 1973 (000) Per Em2 Snf/tad
VGLIA 30 272 1612 172 840 83 115.5 28 4.12
EASTERM 19 7112 1324 349 9735 74 181.7 50 ..1\3‘
CENTRAL 9 764 941 279 862 70 88.1 68 e.22
WISTERS 23 695 825 229 596 72 76.5 23 8.1}
ASBANTI 24 089 1624 512 1112 69 146.4 46 6.1%
BAONC 2MAMD 13 047 (BB 205 628 75 83.7 16 0.0
BOETHERN 6% 07% 803 185 618 17 59.8 9 e.08
uwerm 27 092 901 73 828 92 106.0 31 .00
GCREATER ACCRA 2 547 1009 884 125 13 45.1 56 0.2
SOTAL 215 197 9272 2888 6184 69 $02.8 27 1.19
Y Populatica Census 1960 and 1970
2 Chana Sample Survey of Agriculfure 1370
By Chsas Mighway Authority — Road Inveatory Summaries.
Somxce: World Bank. 1978,



10. Besalsh Swtitics

PUTT N U1 N L S 1/ |

Life smpestancy years 3.5 41.9 43.9%
Birth xate/1000 (3 ywar pexiod) 50.8 49.% 48.8
Infant mortality/1000 live births 156.0 1%¢.0
Death rate/1000 24.0 18.0
population/physicion 21,000 12,9%0 9,840 10,510
Population/nursing person 2,740 1,070 1,090 1,430
Population total/hospital bed 1,080 760 700 600
Population rural/hospital bed 870 718
Population urban/hospital bed 490 444
Average caloric intake as § of
requirement (FAO) 29 96 99
population with access td
safe water
total 15 35
urban L 1) -1 ]
rural 14 14
Major causes of disease (1979) measles, whooping cough, childhood disents
Mujor causes of death (1979) hepatitis, measles, typhoid fever

Sources: Legum. 1980,
U.9. AID. 1980a.



11. BEnergy and Protein Consumption

Nacional Average 82 119 Qels

Norchern Zone 79 156 ”
Southern Zone

A. Forest L} 119 120

Coastal Piain 69 93 79

B. Rurnl n 110 102

Urbaa 76 139 170

source: \lorld Sank. 1978,



12. Biueation ,‘quulu

Primaxy school earcllment
L pepulation ages i~ 11 years

fecondary school snxoliment
\ populacion aged 12 - 17 years

primsary pupils/teacher

Secondary pupils/teacher

AMult literacy rate %
nale

female
total

Source: U.S. AID. 1980a.
U.S. Department of State.

1978.

a0 el
59
3
n
29
10
19

17

43
18
30

UL N |
’s
10
29
17
30
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Appendix II

Economics

General Economic Statistics
Employment by Sector

Economic Activity by Sex
Poverty Statistics

Cost of Living

Land Use

Agricultural Characteristics of Ragions
Livestock Distribution by Ragion
Principal Crops

Forestry

rishing

Mining

Industzy






1. Gessrsl Besaenie Statisuies

Gress Mationil Product (US § 1977 4,080,000,000
por Capita ¥ (US s 1977) 300
Per Capita GNP Growth Rate (14€2-77) N
ar Capiza Mricultural Production Growth Rate (1970-78) .0
Total Labox Force (1970) 3,300,000
women (1979) 41.6%
Nen (197%) 58.4%
tabor Torce as b of Total population (1973) 37.68
Agriculture Percent of Total Labor Force (1970) $8.4%
Agriculture Percent of Total Labor Force (1977) $4.0%
% Labor Yorce Unemployed (1970) 8.2¢
gource: U.S. AID. 1980a.
2. Imploymmnt by Sector
1988 ‘ 1% 1979 ‘ tort
Asniculture lorestrv and fshing PRI | 46.916 ;l.olg 43,689
Muung ad quarrying IR 14.93% 34.3 34,044
Masufactunng SYRTY 53.974 33.783 46,602
Cunstruction 53.75) 37.497 +9.993 44.330
Electriciry, water and $anItes) ser ices 16.013 1v.843 4.1 ! 11.,..
Comnmerce 18,913 35.9%0 13919 ‘ 3.7
Transpore, storage and communicalions 16.374 10471 32.54) 31.069
Services T RTY | 114999 AL N B YUTH
391.381 \ 00,81y 397.008 ‘ 401,387
[}
Source: Europa publications. 1980a.
3. Economic Activity by Sex
[ 3
Employed Unempioyrd  Homemahser Studenu mﬂ Other
1960 1988 105G 1958 1960 1948 1960 1968 1940 1958 1980 100
Malw 3.7 L4 58 39 08 34 60 11L& 3 10 14 U
Fomales 338 NI 10 16 RS 1A 49 3 14 6y 03
Both unm e 18 44 27 184 106 19 B 40 23 0! 03

.ource: Caldwaell, J. C. od. 1978,
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4. Doverty Statisties

Pex Capita G0 (US §1977) n
Poverty = that inceme level below which a minimel aucritiosally
adoguats dist plus esseantial usn-food requirenanta is
ast afforxdabdle
Sovaxty Incoms Level
Mural (Us § 1879) ki)
Uxben (US $ 1979) na
A Population Below Poverty lLevel (1978)
Murai as
tUrban 16
A Population Access to Excreta Disposal (197%)
Ruzal 40
Orban 9
Total L]
A Population Access to Safe Water (1973)
Rural 14
Urban 86
Total 3
Source: U.S. AID. 1980a.
S, Cost of Living
(Consumar Prica Indaz lor Accan. Aversys ol moathly Axgarn; bese: 1979 e 100}
1908 1949 07 1973 1973 1974 1973 toré
Poed . . 382 93.3 104 12 1% 9 141 18 ¢ FITI §14.1
Puat and Lght 0% 3 % 4 980 nt. 147 lz ° 137 8 1904.7
Clathing . . 100 4 tog.6 1oy 4 e tar ¢ 160 4§ 314 )13 2
Reat . 100 0 100 @ fco o 108 o 190 0 ten o 100 0 tco.o
ALL [r3us otl.9 ob. 4 104.9 114.9 1279 184 ) 3130 3 158.8

Anguet 19771 Food 909, All items 69).0.
Source: CPFurops Publications. 1980.



6. /zand'mia (1170)

Total gmcgraphtcnl au);
Tocal land eren
Reserved forest
Uncesicved foran®
Total area cultivatad

of which food crops
Bush lallaw

Ratdy Lbusu tallaw/
Cultireted fuvod crop

WM
At
13483

2436
$423
1982
Ly
12202

Ll

b
100
10
24

12

13

Source: World Bank. 1974,



7. Agricultural Characteristics of Regions

Cultivated Area (1970} Per Nousehold Cultlvag!‘_w____
REGION Total Tree Crops Food Crops Persons labor UaSts Total Per Fem. Memb. Per Lahar it
000 ha X [ Ne ha s _be .
VOLTA 219 51 49 4.0 2.8 . 2 .
CASTERN 32 69 31 3.8 2.3 1.2 .3 -4
CENTRAL 158 67 33 3.9 2.7 - | .4
WESTERN 243 78 22 4.3 - 3.2 2.- K .8
ASHANTI 595 8 22 4.4 3.0 1.8 & .6
BROUC ALAFO 506~ 7 28 4.7 3.2 2.2 o -o7
NORTHERN 137 - 100 5.4 3.7 1.7 3 XY
SPrER s11 N - 100 5.2 3.4 1.7 .’s .s"
CREATER ACCRA 45 9 51 Y, Y VY LM .\
TOTAL 2583 57 %! 4.4 3.1 1.6 A o .5-

)7 Creater Accra included in RBastern Repion.
Scurce: World Bank. 1_978.
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("ese motuie tons)
7 1913 e | wn
. . . . . . . 133 ]
Riso (paddy) . . . . . . 7 " P )
Segar cane . . . . . . . né* W »e*
Casmava ( ) . . . . . :.ivl 3500 5,500
Other roets aad tubers . . . . t.8t0 1950 1,930
Onions . . . . . . 0° 20° 19°
Tomasces . . . . . . 90 or teof
m-nn (subargines) . . . a8 ° 26
Oranees . . . . . . xx7 13* L)
. . o 143° 140°
Lemoas and lines . . . . ';z‘ ;30 :u'
Bananss . . . . . 7 3t g‘.
¢ ples . . . . 16 ::7; 28
. . . 34° 32 (g
Groundnuts (ia shell) . . . 1z (Lf ;J‘
uts . . . . . k144 Joo® *
0 .) . . . . x7: r?° 17°
Teen . . . 3 +° 4
beans 396 Jaot 310t
Tobacea (leaves) 2 at 15
® FAO escimate. + Unofticial Sgures.
Source: Europa Publications. 1980.
10, Forestry
(‘000 cubic maetres, all non-coniferous)
e ROUNDWOOD REMOVALS SAWNWOOD PRODUCTION
t t 1976
- ; o 974 975 9 1974 1975 1976
AW ., veneer 10 [+]
for igl’ocpm o . " 1.439 | ©333] 2138 Stwuwood (incl. boxbouds) 433 308 316
Pitprops (mine timber) 16 13 3 Radway slespers . + L} és
Otherindustrial wood 376 363° 363°
Fuslwood . 10.108 | 10,823 | 10.539 ToraL . 457 | 493 L1
TotaL . 11,949 | 12,531 | 13,038
*FAQ estimate.
Source: Europa Publications. 1980a.
11. Fishing

(‘000 metric toas, live weaight)

1974 1975 1978
Inland waters . 7.3 48.9 41.9°
Aunchmn . . 133.2 212.6 193.
Toras Catcn 319.5 134.3 137.7
* FAO estimata,
Source: Europa Publications. 1980a.
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~

1974 | 1973 | 1976

¢ Gold ('ove (l.:::’::-z)) . 614 316 333
] 3873 | 233 2,
(‘oes tons) . 334 393' f;

o 133

* Figure covers 11 moaths oaly.

gource: FEurepa Publieation., 1980a.
13. Industry
SELECTED PRODUCTS

1973 5974 1973 1976
Wheat flaur . . | ‘000 metn3 tons 87 7t 1 n.a.
Raw sugis . . ” " v 1o [} 8 12
Seer . . . ‘000 hectolitres 876 763 500 n.a.
Cigarzites . . . . millions 2.259 3,213 1,330 n.a.
Motor spirit (petrol) . . . | ‘'oco metnic tons 199 FE13 224° 224°
Kerosane . . . . w " . 96 96° 9a*® 90°
Disullate fuel oils . v " " 26t J9® 319¢ 1n9*
Residual fuel a1l . " v o 350 394° 413° 413°
Camaent . . " " " 374 st 688 700°
Aluminium (unwrought) " v " 152.2 1§7.3 143.2 146.6
Television recsivers . . ‘000 2 2 2 na.
Elsctric onetgy . mullioa k\Wh 3,809 3.945° 3,999 4310

¢ Provisional.

Source:

Europa Publications. 1980a.






Appendix III

Climate

1. Weathar Systems
2. Mean Monthly Distribution of Temperature and Rzinfall at Selectad Stations

3. Annual Mean Rainfall






1. ¥asather Systvms ¥hich Influenca ths Major Climatic Pattarus of Ghana
January and July
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1. Msan monthly Distributioca “. Temperaturs and
Rainfall at Sslected Stations
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Appendix IV

Environmental Legislation

General

Alr

watasr

Fauna

Plora ‘

Land Use apd Soil Congervation

Non~renewable Rasources and Hazardous Substances

Sources: Johnson, H. and J. Johnson. 1977.

U.S. Environmental Protection Agency. 1976.
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1. General

Decree M.R.C.D. 239 of 1974 establishes the Envirocnmental Yrotection Commsll,
which is responsible for advising the government on all ‘matters relatad:

.. the environmsnt. Charged with maintaining a sound ecological balange, this
coungil occordinates environmental activities and education, conducts research,

and safeguards the environmsnt during the planning and emecution of all
d.rnloplnnt projects.

2. Alr

Mo legislation on air quality or pollution in Ghana is reported in the intar-
national litsraturs. Air poilution from mining and smalting processes lis
noted as a serious threat to plant, animal, and human life.

3., Water

Act 310 of 1965 establishes the Ghana Water and Sawage Corporation. This
corporation regulated distribution and conservation of water rasources.
It also operates and supervises the sewage systems, astablishes standards
concerning water supply and sewage disposal, ard lssues regqulations to
prevent watar polution.

4., Fauna

Act 43 of 1961, the Wild Animals Preservation Act, consolidates and amsnds ths
law regulating wild animals, birds and fish, game officers, export and imr
port of trophies, hunting seasons and methods and protaction of various
species.

Requlation (L. I. 685) of 1971, tha Wildlife Consorvation Regulation, increasas
the list of animals under complats protection and regulates expor®, hunting
and hunting licenses.

Act 15% of 1963, the Fisherier Act, amends the Fisharies Ordinance Chaptsr 163
of 1946. It reqgulates motor fishing vessels, methods of fiahing, and
prescriber limits of fish type and tha size and wash of nets.

Decree {(N.R.C.D. 72) of 1972, the Fiszheries Decrese, regulates fishing in general.
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Owdinanes 11 ef 1927, the Torestry Ordinance, is Tevised (Chaptar 157 of 1984)
" amd ssasded -(act 10 of 1937). The oxdinance protects feresss and assigns

W

ordisasos 30 of 1349, the Trees and Timber Crdinance, and the Sontrol &=
Cutting Regulations of 1958 protect and prohibit the dealing in timber
from undersiszed trees. ’

Act (Mo. 12/6Q) of 1960 is the Forest Improvement Fund Act.
Act (No. 124/62) of 1962 is the Concessions Act.

Act 307 cf 1965 is the Prsvention and Control of Pests and Diseases of Plants
Act.

Decree (N.R.C.D. 237) of 1974 is the Trees and Timber Decres.

Decree (N.R.C.D. 247) is the Forast Protection Decres.
6. Land Use and Solil Conservation

Ordinance (Cap. 84) of 1945 (ameanded 1958, 1960), the Town and Country
Planning Ordinance, is a physical planning decree.

Ordinance 22 of 1953, tha Land Planning and Soil Conservation Ordinance, es-
tablishes commizteas to precerve and raclaim land, protect water resources,
praven# soil erosion, and utilize swamp lands. This ordinance ragulates
the breaking and clearing of land, grazing and wataring livestock, afforesta-
tion and reforestation, and water resource dsvelopment.

Act 35 of 1957 amends the Land Planning and 50il Conservation Oxdinance.

7. Non=Renewable Pasources and Hazardous Substances

Act 46 of 1961, the Volta River Development Act, establishes an authority
which has the duties cf generating and supplying electricity fiom the Volta
- River Dam and Power Station. This authority 4is also responsible for the
creation of the lake, administration of adjacent land, and the resettle-
ment of people. - ~

Act 64 of 1961, the Pharmacy and Drug Act, seeks to control distribution,
use, atc., of dangerocus drugs.

Act 204 9f 1963, the Atomic Energy Act, yets up a comission which maintains

relations with intsmational organizations, promotes research, education,
exploration for radioactive minerals, and the use of radio isotopes. It
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segulatec oeastruction of steule facilities, safety measuses aad wiste
dlapesal.

At 238 of 1964, the 041 in wavigable Wacers Act, rutifies the Intornational
Conventica for Preweatioa of pollution of the Sea by 04l (1934). It pro~
hikits the discharge of oil and establishes penalities. ,

\; NY ,
Act 276 4 1963 is the Mines and Mineral Conservation and Development Act.

Decxes 328 of 1968 is the Minerals Act.

Regulation L.O. 237, the Minerals (Off-shore) Ragulation, relates to licensas
foi 08¢ shore minaral development and the prohibition of pollution and
environmental degradation.
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Appendix V

Govarnmant Structure
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601

Legislative Rxacutive

Bational Assembly (Parliment) Presidant
speaker (elected by
Members)
Commission for

Commission for
and Tocrlsm

Comeission for
bPower

Commission for
and Housing

Commission for
Commission for
Commission for
Commission for

Commission for

Suprems Coutt

Information and Cocoa Affairs High Coart
{(Indicial Divisions

Economic Planning, Finance, Trade are on a geographic
basis)

Lands, Natural Resources, Puel and

Magistrates Court
Transport, Communications, Works

Consumer Affairs and Co-operatives
Agriculture

Sports and Local Government
Educat:ion, Culture and Health

Justice and Intarnal Affairs and

Attorney General

Note: The information for this governmental structure diagram cannot be considered current dus to
fluctuations in government in tha last year inclwiing scheduled genezal electioas.

Sources: EREuorpa Publications, 1980a.
Price, J. U. 1967.

U.S. Central Intsl)igence Agency. 1980,






Appendix VI
Organizations with gnvironmental Interests/Responsibilities

1. International Organizations

2. Governmental Organizations

3. Non-governmental Organizations
4. Universities

Source: Bergquist, W. E. 1978.
Eurocpa Publications. 1980a.
Europa Publications. 1980b.

Food and Agricultural Organization Current Agricultural Research

Information System (CARIS). 1978.
Paylore, P. 1977.
Sierra Club. 1976.
U.N. Economic Commission for Africa. 1972.
U.N. Environmental Programme. 1479.
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1. Incernational Orysaisnuiens ..

African Association of Cartography
Algierxs, Algeria

Purpose: tO encpurage the savelopment of cartography, organixe coa-
ferences and other meetings, promote establishment of trcining
insticutions. t

African Civil Aviation Commisgion (AFCAC)
P.Q.B. 2356
Dakar, Senegal

Purpose: o providea framework for co-ordinaticy and co-operation in all
civil aviation activities.

African Development Bank (ADB)

Purpose: davelopment of projects and ,rogram financing.

African Inter-Ministerial Committee on Food

Purpose: assist in implamanting the decisions of the 1974 World Food
Confersnca.

African Regional Standaric organization (ARSO)
Accra, Ghana

Purposa: promote standardization in the continent, 0 influance the
policies of the Intarmational Organization for geandaxdization
(1S0) and to draft regional standards.

African Timber "rganization
B.P. 1077
Libreville, Gabon

pPurpose: to enable members to study and co-ordinate vays of influencing
prices of wood and wood products by ensuring a continuous
flow of information on forestry matters; to harwonize commer—-
clal policies and carry out industrial snd technical research.
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afriea: Training and Research Center in Administraticn and Develspunat (CATRAD)
Purposs: Socisl and Kconomic Developmant in Africa

Africen Unioa »¢ Nailvays
5.0, O07
rinshass, 2air:

purpose: to standardize, expand, co-ordinate and ioprove mesber
ralilway services.

Association for the Taxonomic Study of Tropical African Flora (Association
pour 1'etuis taxonomique de la flore d'Afrique tropicale = AETFAT)

taboratorio de Botanica

fxemo. Cabildo Insular

Las Palmas de Gran Canaria

Canary Islands, Spain

Association of African Geological Surveys (Association des services geologi-
ques africains)

60 blvd. Saint-Michel

7%272 Paris

Cedax 06, France

Purposs: synthesis of the geological knowledge of Africa and neighbour-
ing countries; encouragemant of raesearch in geological and
allied sciences for the benefit of Africa; dissemination of
scientific knowledge.

Assoclation of African Trade Promotion Organizations (AATO?)
P.0.B. 23
Tangier, Morocco

Cocoa Producers' Alliance
P.0.B. 1718

Western House

8~10 Broad St.

Lagus, Nigeria

Purpose: exchange scientific and technical information) to discuss

problens of mutual concern te producers; toO ensurs adequate
supplias at remunerative prices.
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! Resasmic Commumity of Vest African States - lcm,'(
Zuropean Bconomic Cosmunity

Inurutfcan Committee for Nydraulic Studies (CIEHM)

purpose: Conduct hydraulic surveys, research and Lntozgud.on sxchange.

International Coffee Organization (ICO)

Purposa: to create balance of supply and demand and davelopment of
productive resources.

Organisation Internationale Contre le Criquet Migrate ur Africain (OICMA)

Purpose: control of and related research on the African migratorv locusc.
Organization of African Unity - OAU
United Nations and affiliate organizations

West African Clearing House
Freatown, Siarra lLaone

Pupose. promote local trads and currency transactions.

West: African Regional Group

Purpose: industry, agriculture, transport communications, enexgy, trade
education, research, training, health and the movement of
waorkers.

West Afr..can Rice Davelopment Association
7.0.8. W19
Monrovia, Liberia
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Purpoasc:

an iatargovernmsatal o"xnaiﬁdea o nakd Wess Afuiss seldf~
ressarch

sufficient in rice; has regional
in rural development projects and operates reg
centxe.

© 116

, assiens
{onal training



2. Gevexmmental Oxganisations

Alyinase Agricultural Experiment Station (CSIR)
Mricultural Experimental Station

.0, Box 10 Alyinase

Msima

Tcl. Alyinase 1S

Cable: CROPTECH.

General fields of activity: rubber agronowy, coconut agronomy, oil
palm agronomy, production of oil palm seeds.

Animal Research Institute (CSIR)
P.0. Box 20

Achimota

Cable: Animres Achimota

Library nnd: documentation: 500 volumas and 150 journals.

General fields of activity: animal husbandry and nutrition, animal
health and disease prevention, farm management and farm econonmics,
animal braeding.

Atomic Energy Commission

Buildings and Roads Research Instituts (CSIR)
P.0. Box 40

University Post Office

Xunasi

Crops Research Institute of Ghana (CSIR)
P.O. Box 3785

cynasi

Tel. 6221, 6222

Cable: CROPSEARCH

The Crop Rasearch Institute of Ghana is the superior instituta for agri~
cultural experimental stations and crop-specific rasearch oryanizations.
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osunell for Scientific and Induserial Messarch (CHEM)
.0, Box K. 32
i

7ei. 77631
‘felex: SCIENCLS

The council has the overall responsibility for research organization in
Ghana. It encourages research, initiates new projects, cooxrdinatsd -
research and disaeminates information. It is regarded as scientific
research armm of the government and 'mdertakes research on probless
referred o it by various ministries and industries which do not have
their own research facilities. Those organizations with CSIR affiliation
are noted. t

£jura Field Station (CSIR)

Environmental Protection Council
Parliment House
Accrsa

Charged with maintaining a sound ecological balance, this council co-
ordinates environmental activities and education, conducts research and
safeguards the environment during the planning and execution of all
development projects.

Food Research Institute (CSIR)

* Accra

Tel. 77330, 77647
Calbe: FOODSEARCH

Library and documentations 2,646 books, 99 periodicals, 1,900 other
publications, S local newspapers, 2,047 bound volumes of periodicals.

General Fields of activity: engineering, processing, chemistry, micro=
biology and gutrition.

Food Storage Section - Pokoase (cSIx)
Private bag

Pokoase

Cable: CROPTECH POKOASE

General fialds of activity: storxags of durable agricultural food pro-
ducts, especially solution of thie problems associated with the storage
of cersals and grain lagumes at the farmer and small trader levels.

Forast ard Forast Products Research Institute (CSIR)
University P.O. Box 63 UST

Xumasi

Tel. 5873

Cable: FORSEARCH
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Lingary and documentation: 2,400 volumes, 3,000 pasghlets, subscribes %

$3 jousnals, receives 40 journals in exchange. LR
General fields of activity: silviculture and sanagemerit, tiee breeding

and forest genetics, forest entomology, forest economics, ‘woad ‘seasoning

and preservation, forest pathology, wodd anatomy, timber angineering
and utilization. ‘

Geological Survey of Ghana
P.O. Box M 80 ‘
Accxa

Ghana Meterological Services Department
P.0.B. 87
Lagon

Industrial Regsearch Institute (CSIR)
P.0. Box M 32
Accra

Institute of Aquatic Biology
P.0. Box 38

Achimota

Tel. 73511

Cable: AQUABI - GHANA

Library and documentation: 550 volumes, 90 journals, and 72 tachnical
reports and reprints.

General fields of actlvity: generunl reseaxch in freshwater biology,

physical and chemical limnology of rivers, lakes, lagoons and estuaries,
pollution studies and monitoring of inland waters with a view to control,
freshwater fishery and aquaculture, study and control of aquatic weeds

and of vectors of waterborne diseases.

Kpong Agricultural Irrigation Station (CSIR)

xwadaso Agricultural Experiment Staticn (CSIR)
P.u. Box 13785

Kumasi

Tel. 6221-2

Cable: CROPSEARCH - KUMASI


http:documentat.on

Library and documastacions 32.700 books, 200 titles of periodicsls.

Genexal fields of activity: ry md eoumi. hmuutnn.

plant physiology, soil management, /2
Marine Fisheries Mesearch Unit

Metsorological Department
Accra

Ministry of Agricuiture
P.0. Box 630
Accza

Division of Agricultura
¥.0. Box 299

Accra

Tel. Add.: AGRESTIC~ACCRA

Orisnts fundamental research, applied
research.

Branch of Soil and Land-Use Survey
P.0. Box 1433
Kumasi

Division of Animal Health
P. Q. Box M 137

Ministry Branch Post Office
Accra

Tel. Add.: CHIEFVET-ACCRA

pivision of Fisheries
Accra

Minsitry of Health
P.0. Box 300
Accra, Ghana

Ministry of Industries
P.0. Box M 19
Accra

resenrch, and technological



Ministry of Lands and Nineral Mesquxves
?.0. Box N=212
Accra

t of Forestry
?.0. Box 527
Acera

Department of Game and Wildlife
P.0. Box M-239
Accra

Ministry of Local Government
Department of Parks and Gardens
Accra

manages botanical gardens and city and town gardens and parks

Nsawam Cannary Division (Pineapple plantation) (CSIR)

Nyankpala Agricultural Exparimant: Station (CSIR)
P.0. Box 52

Nyankpala Via Tamale

Tel. Tamale 2411

Cable: CROPTECH-TAMAIE

General fields of activity: varietal improvement, fertility studies,
pest and digeasae control on rice, sorghum, millet, groundnuts and fibre
crops

Ohawu Agricultural Experiment Station (CSIR)

£.0. Box 24 Chawu/Abor

Cable: CROPTECH = ABOR
General fields of activity: agronomic research into food-crop production,
research into braeding and production of industrial crops (bast fibre ets.).
soil consarvation, control of runoff

0il Palm Research Caentre/Kusi (CSIR)
P.0. Box 74

Tel. Kusi 2

Cabls: CROPTECH-Kade
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Geasral fields of u‘tﬂw- plant bueeding, hashigide Mm.’
agroncuy, seed production and gesuinatien. '

Plane Iatroduction and Exploration section (CSIR)
Crope Besearch Instituts

Runso-osuse

Tel. 2 BUnSO

Cable: CROPTECE~-3UNSO

General fields of activity: collection of germplasm of various crops,
production of oil palm seeds.

Soil Research Institute (CSIR)
Academy Post Office
wadaso-Kumasi

Tel. 2353, 2254 Xunasi

Cable: CHIEFSOIL KUMAST GHAMNA

Library and documentation: 1,200 books and pamphlets, 207 journals and
annuais

General fields of activity: solil genesis survey and classification, soil
chemistry and mineralogy, soil fertility, soil conservation and ercsion
control, soll microbiology, soil physics.

Volta River Authority
P.0. Box 88
Akonsombo

Watar Resourcas Fasearch Unit (CSIR)
P.Q. Box M 32
Accra
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Agricultural Engineers Limited
2.0. Box 3707
Aocra

dasigns and produces small-scale oil processing equipment and modern
anisal drawvn squipment ) ‘

. Agronomy Research Station (GAS Ag. Ras. Inst.)
Bunso :

Cacholic Relief Services

Centre for Rasearch into Plant Msdicine
Mampong Akwapin Community Cantre
Mampong Akwapim

rejeaxches and eesﬁs madicinal plaats

Cocoa Rasszrch Institute (CRIG) (GSA)
P.0. Box 8, Tafo.
Tel. Add.: DIRESCAG~-TAFO

agronomy, breeding, antomology, pathology, soll science and chemistry,
plant physiology: library of 5,000 volumes



s }‘ L f s
csordinates sntivisies of all bedies ai\k:nu vith o vizenmntal metters
um.umcohamlolmuc between those bodies and the
gwvermsent, promotes research and educational prograns

cal Presbytsrian Church
2.0. Box 2124
B0, Volta Tagion

Food Preservation Research Unit (GAS)

Ghana Acadamy of Sciences
P.0. Box M-32
Accra

responsible for programs of the Scientific Committee on Problems of the
gnvironment (SCOPE) and Man and Biosphere (MAB) in Ghana; monitors water
quality; Ghana Acadamy of Science is thas supervisory for a number of
affiliated institutes as noted (GAS)

Ghanaian-German Agriculiural Development Pzoject
P.0. Box 171
Tamale

produces animal drawn equipment, works to popularize the equipment and
bullock training

Chana Rural Raconstruction Movement
Yensi Cantre

Box 14

Mampong~Akwapa

voluntary group with an interest in appropriate technology applications
for rural development

Ghana Wildlife Soclety
P.0. Box 3148
Xumasi
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lnn‘ttunn of Tropical Medicine and ;ndonic Diseases
gatosological and parasitological Fssearch Unit
Mampoag-Akvapia ‘

Medical Rasearch Institute
p.0, Box 30O
Accra

National Institute of Health and Madical Research (GAS)
p.0. Box 2848
Accra

Operation Help Nima
P?.0. Box 37
Nima

undertakes research on housing design and low-cost construction techniquas
and technology

Radio-isotope and Health Physics Unit (GAS)
Physics Department, University of Ghana
P.0. Box 25

Lagon

Soil Research Unit (GAS)
P.0. Box 1433
Xumasi

Technology Consultancy Ceantre
Xunasi

Working Group on the Envizonment
c/0 Institute of Aquatic 8iology
.P.O. Box 28

Achimota
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Non Governmental Agencies and Assistance Activities

This char provides a quick reference summary of the development assistanca activities of the organizatiow
inchuded, in this report. “PP™ indicates a proposed program, 3 dot indicates a current program.
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This chast provides a quick
inchuded sn this report. “PP™ wxlicates a v

relerence summary ol the development assistance activities of the organizstions
oposed program, a dot indicztes 8 currsni program.

The Ford Foundation

"docicty of the Holy Child Jesus
New York Province

loly Cross Mlissfons
(oly Cross Foreign Migsion Soclety)

JInternational Exccutive Service Corpg

Int~rnational Instlitute of Rural
Reconstruction

o

Ealscr Foupdation Intcrnational

| MAP Intcrnational

Mcdlical Misslon Slisters

PP

Mcnnouite Roard of Missions

PP

Meunoaite Economic Development
| Association

Misslonary Slaters, Scrvants of the
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 Mcw Eycs for Noecdy

_Opcratton Crossroads Africa
Opportunitics Industriallzation
__f&n;_c_[g_lumrnationnl
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rp

Planncd Parcathood Fcderation

| of Mm:rica
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This chart provaics a quick (elerence summary ol the development assistance activilies ol the organizatisns
mchuied in this report. "PP” wubicales a gpwoposed jwogram, z dot indicates a current program.

AGENCIES

Population_Seyvices Inteppational

Public Administration Service

 The _Salvation Army

_Scventh-Day Adventist World Scrvice
Southern Baptist Couventlon, °®
| Forclipa Mission Board @ o

Somscr _Instltute of Linguistics

TJechnoserve

Unired Methodist Church
 Micat Ridpe Foundation

Muite Tathers_of Africa

 biorld _Educatlon

 orld Nelghbors

Jncld Rehabilicastion Fund
World thaiversity Scervice U.S.
Lommitice L

Young Men's Christian Association
o _ti United Statces o [ 2 o . P

Young Wowen's Christian Associatlion e
of_the 11,5 A, @ {rr 103 olel]e

Source: Technical Assistance Information Clearinghouse. 1976.




4. Onivhrsities

tniversity of Ghana
?.0. 'Box 29
Lagon, NR, Accra

attached research institutions and facilities:

Agricultural Mesearch Staticn - Legon
niversicy of Ghans

?.0. Box 38

Lagon

Agricultural Resea:ch Station ~ Kade
P.0. Box 43
Fade

Ghana Geographical Association
tniversity of Ghana
Lagon

Survey Division
p.0. Box 191
Cantonnents
Accra

Institute of Statistics
Box 74
Lagon, Accra

Xpong Agricultural Irrigation Research Station
P.0. Box 9
Kpong

soil management, hydrology, <rop production, crop protection,
forestry, animal production, animal health

Regional Institute for Population Studias
P.Q. Box 96
. Lagon

129



 Velta Basin Mescareh Pyojecs nit.
‘9.0, Bon 38 Lagon
‘Lagon, hacra

tniversity of Science and Tezhnology
University Post Office
Kumasi

attached research facilities and institutions:

Centre for Research and Development in Housing, Planning and
Building

Faculty of Architecture

University of Scisnce and Technology

Kunasi

involved in urban and rural housing development; develops alter-
native materials and components, tools and tschniques:; intarested
in timber utilization; disseminates inforrwation

Forest Products Research Institute
University of Science and Technology
Kumasi

Technology Consultancy Cantre
University of Science and Technology
University Post Office

Kumasi

performs a number of inter-related functions directed primarily
towards local craftsmen, entrepreneurs and small-scale indus-
tries: (a) it provides technical and cormercial consulting
services for small-scale industries and governmant agencles

and departmants; (b) devalops and tests new products and pre~
cesses; (c) implements pilot production units to prove new
processas

Universicy of Cape Coast
Cape Coast
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Acexe Polytechaic
?.0. B, 861
Acecsa

Accra Technical Training Centre
2.0, Box M. 177
Accra

attached to Ministry of Education to train tradesmen for industry and
civil service .

Government Technical Institute
P.0.B. 206
Sunyani

Ho Technical Institute
217 Ho
Volta Ragion

Takoradi Polytechalc
P.0. Box 236
Takoradi

Tamale Technical Institutes
P.0. Box 67
Tamale

Koforidu Technical Institute
p.0.B. 1321
Koforidua

Kpandu Technical Inutitute
2.0, Bux 76
Xpandu, Volta Ragion
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Appendix VII

Dams Existing and Under Stady
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Dams Existing

and Under Study

NAME skasambo xpong Bul
STATUS Built Under Construction Under study

Ready 1981.
PUNPCSE Bydroelectric Hydroelectric Hydroelectric
LOCALITY
Basin Volta Volta Volta
River Volta Volta Volta Noire
Latituda 5955' N 5°40' N 8°20' N
Longitude 0°l1l' E 0°10' E 2°10' W
SPECIFICATIONS
Height (m) 141 28.53 -
Langth (m) 640 9200 -
capacity (10%m3) 148,000 | 2000 # 200 -
outflow (106m3/yr) 30 3800 -
Power (Mw) 912 184 -
iAnnua]. Production (GWh) - 940 -
!lIrriqation (ha) Negligible 6000 -

i

Jource:

Interafrican Cormittee for Hydraulic Studies.

1979.
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Appendix VIII

Current U.S. AID Projects in Ghana
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