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"Where there is a forest canopy water reaches<the
grournd, not/ in unimpeded torrents, but in softened
drips and flows. And where there are arboreal root
systems, most topsoil remains safely fastened to
the subsoil strata from which it emerged. Remove
the tree cover and the destructive flow of topsoil
begins o

From Murray, 1982

Photos South slope of Pic Macaya in the proposed
Morne Macaya National Park - one of the most
remote and inaccessible areas in Haiti,



EXECUTIVE SUMMARY

Tris recearch has been designed to fulfill the need for ac-
curate quantitative data on environmental degradatien in Haiti in
recent years. To determine this, aerial photography from 1956
and 1978 was ajnalyzed for vegetation changes at one study site in
the northwest peninsula and two sites in the southwest peninsula.
An overflight of one site in the southwest provided data for 1984,

Fnvironmental degradation in Haiti began in the early 1700's
when the mountains were first exploited during French coloniza-
tion. The French cleared forests from entire mountain ranges for
export of valuable hardwood timber and tv make room for expansion
of plantation agriculture from the plains. Soon after the suc-
cessful slave revolt of the 1790's, degradation was accelerated
when a change in population settlement patterns occur:ed. Small
farms were hacked out of the forest as a vast amount of public
land was distributed throughout the country. The populatinn be-
gan to grow while soil erosion ate away at farm productivity on
mountain slopes. In search of new farm land the peasant contin-
ued to encroach on the forest. In areas where population pres-
sure was great and the availability of new soils for cultivation
were limited, fallow periods were shortened or eliminated from
the agricultural cycle so that farming could continue. In many
areas productivity eventually became s¢ low that it was no longer
economically feasible to produce crops. With no other alterna-
tive sources of income, peasants in the&e areas began tc¢ produce
charcoal from any available woody material.

The process of environmental degradation continues today.
The population is’growing, new farm land is becoming scarcer, and
charcoal demand is increasing. Once the resources of an area are
completely exploited people move elsewhere and the land is left
essentially barren,

The results of this analysis reveal a rapidly shrinking for-
est cover and an increasing amount of exposed soil between 1956
and 1978. At the study site in the arid northwest the only for-
est cover remaining in 1956 was in a degraded condition, which by
1978 was reduced by 48%. Over this 22 year period the amount of
exposed s0il at the same! site was increased by 149%. Due to a
natural resiliency and a lower population pressure per unit of
cultivated land, the study sites in the southwest peninsula still
contained a substantial amount of old growth forest in 1956. By
1978, the amount of old growth forest at one of these sites was
reduced by 60% and replaced by a 127% increase in agricultural
crop land and a 99% increase in exposed soil. The other site
consisted of 100% old growth forest in 1956 which was reduced to
34% by 1978, In 1984 this was down tov 12%.

Tne rates at which deforestation has occurred at the three
study sites between 1956 and 1978 varies from 1.0% in the north-
west to 1.3% at one site in the southwest and 1.9% at the other.
The data from the overflight of the latter site reveals that the
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deforestation rate here, increased to 3.4% between 1978 and 1984,
What appears to have occurred is that the pressure on forest re-
gources has moved from areas which have been sufficiently de-
pleted to areas where exploitation is still economically feasi=-
ble. If this continues, the forests of all three study sites
will be eliminated by the year 2000,

This study also investigated the hypothesis that the pres~-
ence of gnnl transport roads in Haiti have accelerated environ-

‘mental degrazdztion. It was found that if economic pressures were

sufficient and there were still resources left to exploit this
did occur. At the study site in the northwest a road constructed
in 1968 served to increase the production of charcoal by lowering
transportation costs. One study site in the southwest contains a
road which was constructed prior to World War II. Not until re-
cently, when agricultural productivity declined and population
pressures increased, did the road begin to play a part in accel-
erated degradation. The third site had degraded more rapidly
than the other two sites over the time period of this study, but
contains no road access. This reveals that although a road's
presence may act as a catalyst to accelerate environmental degra-
dation in Haiti, its existence is not a prerequisite.

Desertification is a term referring to man-caused destruc-
tion of the biological productivity of soils in arid and semiarid
lands, resulting in the collapse of local agricultural economies.
It is initiated when vegetation is removed by deforestation fol-
lowed by cultivation and/or overgrazing. Plant composition
changes occur as water becomes a limiting factor in the ecosystem
and original plant species have trouvble becoming established.

The study site analyses reveals this process at work in Haiti.

At all three sites, agricultural productivity is waning, soil
erosion is increasing, and water availability is becoming less
regular and dependable. In the northwest, plant communities have
shifted from degraded forest to cacti and small trees. The shift
in the southwest has been from mesophytic forest to open savanna,
Although by definition desertification occurs only in arid and
semiarid lands, environmental degradation in the humid southwest
will eventually cause this region to become arid and desertified
if present trends continue.

There has never been a systamatic effort to manage Haiti's
forests, and land use administration has been fragmented among
various governmental departments. Education of the general pub-
lic about conservation nf resources has been ineffective. Pea~
sants have lived so closely to the margin of life and death that
they have not been inclined to take risks, resulting in ultimate
failure for the majority of conservation »rojects attempted.

Existing USAID projects can be adapted to bring about posi-
tive environmental change. One such project is Secondary Roads
Development. Well constructed and maintained transport roads are
essential if the benefits of the majority of improvement projects
in Haiti are to ‘be realized. Unfortunately, they can also serve
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ag a vehicle for accelerated exploitation of resources, virtually
cancelling the benefits of other projects. This gives road con-
struction a paradoxical characteristic. To alleviate this, the .
road construction cost-benefit analysis must more realistically
reflect potential environmental costs and closely represent the
expected benefits if road influenced environmental degradation is
to be prevented. The Agrcforestry Outreach project must be aug-
mented to reach more farmers. More attention should be given to

drainage structures within agroforestry plots. The Establishment

of National Parks project should be expanded to include all major
upper watersheds. Enforcement mechanisms must be made an inte-
gral component of project implementation to ensure park protec-
tion.

Changes in land use are the only hope for reversing environ=-
mental degradation in Haiti. Upper watersheds must be protected
and soil conservation efforts successfully employed on the re-
maining land under cultivation. A lesal survey of state owned
land must be undertaken regardless of land tenure sensitivity.
Peasants needn't be removed from these lands, but enforcement of
soil conservation must be adhered to and written into a compre-
hensive management plan. Low cost cooking facilities must be de~
veloped and distributed, which utilize resources other than char-
coal or fuelwood. This will substantially remove the pressure
from remaining forest resources. A-system to inventory, evalu=-
ate, and monitor the environmental situation in Haiti on a regu-
lar basis must be installed. Information concerning soil and re-
source conservation projects from all implementing agencies
throughout the country must be stored, coordinated, and dissemi-
nated to prevent quplication of efforts. Most impcrtant of all,
the government of Haiti must be convinced of the need to assess,
monitor, and conbat erosion or little can realistically be accom-
plished.

/

There are no panaceas for the improvement of the environmen-
tal situation in Haiti. Past and present improvement projects
are not keeping pace with environmental destruction. If drastic
changes are not initiated immediately, deforestation in Haiti
will level off by the year 2000. The result will be a useless
piece of landscape and a population in dire straits. If the pro-
jects offered within this paper arg executed a reversal in the
trend of environmental degradation can begin. :
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INTRODUCTION

Haiti is a country whose predominantly mountainous terrain
as been severely abused for at least two centuries. Excessive
exploitation of forests and mismanagement of land use have nearly

destroyed its once zbundant supply of natural resources. Soil
erosion has become so widespread and advanced that in many re-
jons of the country the self-rejuvenating powers of nature have

- peen stifled. Today, Haiti stands alone as the worst example of

environmental degradation in the Western Hemisphere (USAID 1981).
For an economy in which agricultural activities provide employ-
ment for at least 80% of the people (Anglade 1977) and account
for nearly one half the gross national product, this degradation
nas had. severe and profound reverberations (Schultink 1984),

Research Objectives and Design

Recent reports concerning deforestation in Haiti estimate
the rate of forest cover losses between 5% and 7% annually (Joint
UNDP/WBESAP 1982). It has been stated’ that 59% of the total for-
ested area was eliminated between 1956 and 1977 and that only 9%
of the country's land area was still covered with forests in
1978. As there has never been a systematic inventory of forest
resources in Haiti, these statistics are considered unreliable.

This research has been designed to fulfill the need for ac-
curate quantitative data on environmental degradation in Haiti.
To accomplish this, land use and associated vegetation changes
were studied at three sites in two regions of the country which
represent different climatic ecosystems (Figure 1). Aerial pho-
tography from 1956 and 1978 was used as the primary data source,
with site visits and a review of appropriate literature providing
the proper perspegtive for the interpretive analysis. Another
objective of this research was to test a hypothesis that the
presence of good transport roads in Haiti have served to accel-
erate environmental degradation in their areas of influence. 1In
order to test this, study sites were chosen so that each had a
different road history.

1
Report Ogganization

This report consists of six sections designed to provide a
concise presentation of research results. The.first section is a
synopsis of literature which gives the reader an historical per-
spective of environmental degradation in Haiti. It provides the
socio-economic context of land use evolution and discusses its
environmental impact. The second section is a summary of Haiti's
ecological features. Climates, soils, and vegetation comminities
are discussed to provide the reader with an understanding of why
environmental degradation is largely site specific, The focus of
the third section is to discuss the vegetation changes which have
occurred at the study sites from 1956 to 1978. In this section
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photo interpretation results are presented. The fourth sec-
the “combines the photo analysis with information from site vis-
tloim.a discussion of road influences on environmental degrada-
ifgn in Haiti. The man-caused phenomenon of desertification is
tne sopic of section five. It is demonstrated how the quantita-
t e data of the photography analysis reveals this process at

LY in Haiti.

wor

If wisely managed and conserved, the remaining resources in
Haiti can be rectored to provide an adequate supply of food, en-
ergy, and water for its people. Timber, sugar, coffee, and other
process?ng and export industries can be operated on a sustainable
pasis giving a needed boost to the country's failing economy. To
accomplish these goals will require a proper mixture of various
inputs and willing cooperation between implementing agencies.
the final sectlon of this report discusses the reasons for past
failures of the numerous environmental improvement projects at-
tempted in Haitl and proposes projects, that if implemented, can
pegin to reverse the destructive trend of envirgnmental degrada-
tion. What one should realize after reading this paper is that
any implementation of projects aimed at .the well-being of Haitian
peasants cannot be Successful in the long-term if the goal of en-
vironmental well-being is not also properly addressed. The rea-
son for this is simple: the livelihood of the peasant in Haiti
is inseparably tied to the productivity of the land which sup-

ports him,




’ HISTORICAL PERSPECTIVE

The severity of environmental degradation in Haiti today 1is
1ong-term result of an abusive system of land use. An under-
the (ing of this provides the proper framework for the implemen-

sfﬁ‘on of constructive change.®
ta

Early Years

The aboriginal people of the island of Hispaniola at the
sme of Columbus' arrival in 1492 were the Arawak Indians. Not
v 1ike their “New World” neighbors, they subsisted on hunting,
untnering' and farming (Wingfield 1966). Wise use of the timber
gasourc'e in the mountains assured them of a continuous supply of
?:reat products. ‘Their farming activities were confined to the
lains where productivity could be sustained allowing the physi-
gal environment on which they depended to remain basically intact
(PAF, Inc. 1958). With the advent of colonization by the Spanish
this picture began to change. :

The Spanish colonials enslaved, massacred, and exposed these
indians to diseases for which they had no natural immunities. In
less than forty years their population dwindled from an estimated
1.2 million to 60,000. By the early 1600's French buccaneers be-
gan settling on the Ile de la Tortue near the northwestern coast
of Hispaniola. As Spanish settlers became less interested in the
declining productivity of their gold mines, the buccaneers began
to outnumber them on the western one third of the island. In
1697 the Spanish ceded that part of Hispaniola to the French
under the Treaty of Ryswick.

+ The Blossom of Degradation

The buccaneers, being of pirate stock, were not interested
ir farming. However, new French immigrants in the 1720's began
to demonstrate steady profits from the cultivation of indigo, su-
gar, coffee, and cocoa on large plantations using A'rican slave
labor. Soon, plantations became so productive that they could no

. . longer be confined to the plains, whereupon virgin forests were

- cut from entire mountain ranges to make room for what became de~
scriptively known as “open sky plantations” (PAF, Inc. 1958).
Other forested areas were harvested to supply a growing- world
market with highly valued hardwood lumber (de Young 1981). This,
and related erosion of the soil were the true beginnings of en-
vironmental degradation in Haiti on a large scale.

* Except where otherwise noted the majority of the fecllowing in-
formation comes from two major sources, Leyburn (1941) and
Palmer (1976). The reader should refer to these if a more in-
depth perspective of Haitian history is desired.
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Population Dispersal

In 1804, after a successful revolution, the slaves declared
independence from France and within 20 years a drastic change in
1and use occurred. Under the rule of Petion a vast amount of
public land was parcelled into small plots that were either given
away, or sold at low prices non~discriminately. This facilitated
a widespread dispersal and settlement of people throughout the
mountainous countryside, where a multitude of small farms had to
be hacked out of the forest. The effect of this action was
largely responsible for the present severity of environmental
degradation in Haiti.

From this point on Haiti's natural resources began to dete~
riorate rapidly. There are various reasons for this, but as de~
picted 'in Pigure 2, population expansion is primarily responsi-
ble. Deforestation, to supply a growing world market with valu-
able hardwood timber, continued. In 1845 the exports of mahogany
alone were 18,600 cubic meters (World Bank 1982), A growing ur-
ban population in-Haiti began to require large amounts of fuel-
wood, charcoal, and construction materials (Wcodring et al 1924),
Rural population'growth and a law requiring land holdings to be
divided among surviving sons was causing a constant fragmentation
of ownership and an intensified land use (Lundahl 1980). A les-
sening or elimination of tihe fallow period began to result in
losses in soil fertility and site productivity (Smucker 1981),
The rural farmer found it necessary to encrcach further inte the
forest by squatting on public land in order to survive. By the
1920's the only remaining forests were confined to the more re-
mote, steeply sloped mountains and areas of sparse population
(Woodring et al 1924), In the agriculturally productive plains
overcropping, lacK of crop rotation, and a clogging of irrigation
systems from watershed soil erosion was beginning to affect pro-
ductivity (Wingfield 1966). Increasing amounts of exposed soil
had lessened rainfall penetration rates contributing to a growing
aridity in many parts of the country and an irregular water bud-
get In numerous streams and rivers.

This scenario continued into present times where environmen-
tal degradation has become an integral element in the fabric of
Haitian culture. The population has been increasing at nearly
2% causing it to double almost every 35 years (Wingfield 1966,
USAID 1981)., The estimeted forest resource remaining in the
1950's was already down to 7%, most of which was a mixture of de-
graded hardwoed with small patches of pine (Burns 1954). This
was continually c¢ut until 1981 wher the government of Haiti ter-
minated existing logging contracts forcing the closing of four
operating sawmills %WOrld Bank 1982). In many places farm pro-
ductivity has become so poor that it can no longer provide a -
means of subsistance causing much of the rural population to look
for another means of livelihood. With nowhere else to turn the
forest is again thelr victim; this time for a greatly increased
production of charcoal.

[4
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Figure 2. S_hematic of historical land use and environmental degradation in Haiti.




Exhaugtion for Tired Land

The production of charcoal is primarily a peasant industry
(Smucker 1981)., The level of production varies frow region to
region, but normally occurs in substantial quantities in locali-
ties where agricultural productivity is nll and there are no
other significant economic alternatives (Voltaire 1979). When
this occurs the region enters into what is called the charcoal
cycle (Figure 3), which is a series of events usually beginning
. with agricultural crop failure (Ehrlich 1982)., Before a communi-
ty enters this cycle local forest resources supply them with all
their fuelwood requirements. During the cycle all available
plant material is used in the production of charcoal. Eventually,
remaining forest resources are depleted and the community must
begin tb import charcoal for their own use, leaving them further
impoverished. Many people then migrate to urban areas in search
of employment.

Agricultural crop failure and the presence of a means
of transport to ship charcozl to areas of demand

Charcoal production from locz2l forest resources

rroduction moves o onetary credit
to remote areas from dealers

Depletion of local Increasing involvement of
fuelwood resources community in production

Rural impoverishment increzsed, environment further
degraded, urban migration

1

\

Figure 3. The "charcoal cycle" and its effect on local communi-
ties. (Adapted from Ehrlich, 1982).

A recent estimate revealed that wood consumption for energy alone accounts
for 85% of all the ferest products consumed in Haiti (Vorld Bank 1982). Total
annual fuelwood consurntion is expected to reach an estimatséd 4.6 million m3 in
1985. The current rate of annual reqrowth and reforestation is not sufficient
to keep pace with consumtion, and few sources belicve the wood supply will last
to the end of this century. ' :



(nditers note: To illustrate the point made above, a simple analysis can bz
performed. Fuelwood volume of a Leucasna leucoceohala tree of 10 om diameter is
estimated at .095 m3 (Timran, Joel, "Vield Nstimates of a Leucagna leucocenhala
and Nzadirachta indica Fualwood Plantation near ™ort-an-Prines, (faiti™, .5ro-
forestry Cutreach Project, Port-an-Prince, 1924). Dividing the conservative con-
suption estimate of 4.6 nillion m3 hy the Jeucacna volume ficure, cne obtauns

a relative annual consirmtion rate in 'aiti of 17

- million trees of 10 cn deneter
Assuming an estimated natural regrovth of 1.7 million m3 or apnroximatoly 18
million trees (forld Pank, 1722), the cowntrv still is confronted with a formi-
~dable tree duficit yet to be addressed by reforestation projects).

Charmoal preduction in Maiti effects the fallow period of agricultural
systoms and exposes vast amounts of soil; as such it is usually quite destruc—
tive to the environment.




ECOLOGICAL PERSPECTIVE

Climate

Four fifths of Haiti's terrain has slopes in excess of 8%
(Lundahl 1980). These mountains are responsible for a large a-
mount of moisture condensation from weather systems as they move
across the country in a generally westerly direction. Conse-

' quently. there are higher amounts of rainfall on windward slopes
relative to leeward slopes and an average of 50% more rainfall in
the mountains than in the plains (Woodring et al 1924), This
gives the country gradations in climate from arid to very humid.

Soils

Soils in Haiti consist of three general types: 1) allu-
vial - the most fertile, covering the plains and valleys; 2) lime-
stone derived red clay near many mountain range summits -« fertile
but highly erodable; and 3) igneous derived - thin, infertile, and
highly erodable, covering the remaining areas. Figure 4 shows the
erosion potential for each study site when disturbed by deforesta-
tion and cultivation.

Vegetation

In Haiti, differences in rainfall, soil, and altitude have
created natural vegetation zones that vary within short distances. ©
The classificatipn and mapping of these zones was first undertaken
by L.R. Holdridge in the 1940's as part of a Ph.D. dissertation.
Holdridge's system is based on vegetation communities in relstion
to humidity, precipitatlon, potential evapotranspiration, alti--
tude, and temperature. Figure 5 displays the zones encompassed by
the sites studied in this research.

In general, Haiti's climate is capable of supporting a meso-
phytic mixture of plant life where rainfall is normal and abun~
dant, as in the southwest peninsula (Woodring et al 1924), This
area is the second wettest region in the country (Leyburn 1941)
with steep, high mountains and thick, rich soils. In this region
rainfall comes regularly much of the year providing a high poten-
tial for rainfed agriculture (Hargreaves and Somani 1983%.

In contrast, the northwest peninsula is an example of a xero-
phytic plant community. Rainfall here is less regular and abun-
dant, depending mainly on moisture-laden prevailing winds which
first strike the Massif du Nord to the east (Lantange et al 1979).
Precipitation is generally variable from year to year, localized,
and often extremely intense (Woodring et al 1924), 1Its dry,
drought prone climate and predominuntly thin, hilly and eroded
fg%%? also make this region the poorest in the country (World Bank
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Pigure 4. Erosion potential of study sites. (From DATFE, 1982).
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Camp Perrin to Roseaux
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....

Morne Macaya
National Park
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Figure &4 (continued). Erosion potential of study sites.
' : (From DATPE, 1982).
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Morne Macaya
National Park

Anse Rouge to ' Camp Perrin
Jean Rabel to Roseaux -,
1 Forét trds humide de Montagne . 5 Forét pluvieuse de la zone
- Sous-Tropicale
2 Forét pluvieuse de Montagne de 6 Foret trds humide de la zone
basse altitude Scus-Tropicale
3 PForét trés humide de Montagne 7 Foret humide de la zone
de bassc altitude _ Sous-Tropicale
4 Forét humidé de Montagne de 8 Foré’% seche de la zone
basse altitud= Sous-Tropicale

Pigure 5. Study site vegetation 1ife zones. (From OEA, 1972).



AERIAL PHOTOGRAPHY ANALYSIS

Changes in amount and type of vegetation are indicative of
environmental degradation. They reveal land use patterns za2nd al-
low inferences to be drawn about soll erosion and site producti-
vity. To detect these changes in the research sites aerial pho-
tography from 1956 and 1978 was studied and pertinent data ex-
tracted and compared. The photos were available for use at Ser-
. vice Géodésie, Cartographie, et Topographie of the government of
Haiti.

Vegetation Changes

Interpretive analysis of the aerial photography provided a
vegetation type map cf each site, representing conditions from
1956 and 1978 (Appendix 1), The Morne Macaya site was supple-
mented with additional dc a gathered during an overflight in 1984,
These maps ,show different vegetation types which are separated
into stands and given 2 number. The type designation anc size of
each stand is given in Appendix 2, where an explanation of stand
components is also shown. The maps of - each study site were quan-
titatively analyzed by weigh<ted average computation and then com-
pared to determine changes in vegetative cover.

Anse Rouze to Jean Rabel

———————ve  Gm——

As shown in Table 1, the study site in the northwest con-
tained 16.6% exposed soil in 1956. By 1978 the amount of exposed
s

’ 1956 1978
Type Area Percent Area rercent  Percent
Designation _ftha)  of Total _(ha) of Total Chansge
E 11709.4 16 3 29228.4 41,3 + 149,6
L 24578 .4 34,7 22596.,0 32,0 = 8.1
D 320404 L5.,3%v  16710.8 23.6 .- 48,0
Fo 58.0 . - - - 100.0
N 234k.8  _7.3  _2195.8 3.1 - bl
Total 70731.,0 190.0 70731.0 100.0

4

Table 1. Changes in vegetative cover from 1956 to 1978 at the
Anse Rouge to Jean Rabel study site.

13
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soil was 41,.3%, an increase of 149.6% over a 22 year period. The
total area under cultivation with an actively growing food crop
or in a young fallow condition changed very little, from 34.7% in
1956 to 32.0% in 1978, The increase in amount of exposed soil
came at the expense of the remaining area of degraded forest,
which decreased from 45.3% in 1956 to 23.6% in 1978, a loss of
L8%, The small amount of old growth, open canopied forest still
i:x existence in 1956 had been completely harvested in i978.

. A combination of the categories of exposed soil and actively
growing cultivated crop (Table 2) reveals that the percentage of

1956 1978
Relative
Soil Type - Area Percent Area Percent Percent
Protection Designations (ha) of Total _ (ha) of Total Change
Low E&L 36287.8 51.3 51824.4 73,3 + 42.8
High D&Fo 32098,.4 Ls. 4 16710.8 23.6 - 47,9

Table 2. Relative changes in soil protection as provided by for-
est vegetation at the Anse Rouge to Jean Rabel study
site.

4

total area which provides little or no soil protection had in-
creased from 51.3% in 1956 to 73.3% in 1978. A combination of
those categories containing some degree of forest cover shows
that the total area of soil with a protective cover decreased
from 45.4% in 1956 to 23.6% in 1978, a rate of 1.0% per year,

Camp Perrin to Boseaux

This study site hag undergone a similar process of degrada-
tion as the site in the northwest (Table 3). The amount of ex-
posed soil nearly doubled from 9.,4% in 1956 to 18,6% in 1978 and
there was an increase of 126,7% of actively growing cropland.
Here, *hese increases did not result in a substantial loss of de-
graded forest cover but supplanted the presence of a closed can~
opy, old growth forest, which decreased by almost 91% in the same
22 year period.

This site also degraded between 1956 and 1978, but Table &4
shows how the degradation process has not progressed as far as at
the site in the northwest. At this site 47.3% of the soil had a
protective forest cover in 1978 versus a 23.6% cover at the other

14



1956 1978

Type Area Percent Area  Percent Percent
Designatiom __(ha) of Total __(ha) of Total Change
E 6493.0 9.4 12889.,0 18.6 + 98.5

L 10084.8 14.6 22862,2 33.0 + 12647

D 21528.2 31.1 20590.0 29.8 - b

FO 12“52.8 18.0 10"‘85.2 15.2 - 15.8

Fc 18107.0 2602 16“9.6 20;" - 9009

N 35“’.2 05 3“300 05 - 3-2

M 161,.0 22 362.0 o9 + 124.9

Total 69181.0 100.0 69181.0 100.0

Table 3. Changes in vegetative cover from 1956 to 1978 at the
Camp Perrin to Roseaux study site.

1956 1978
Relative
Soil Type Area Percent Area Percent Percent
Protection Designations _ (ha) of Total _ (ha) of Total Change
Low ExL , 16577.8 24,0 3571.2 51.7 + 115.7
High D&Fo&kFec SZOBB.Q 75.3 32724.8 b7.3 - 37.2

/

Table 4., Relative changes in soil protection as provided by for-
est vegetation at the Camp Perrin to Roseaux study site.

site. Also, unprotected soil was §1.7%, whereas it was 73.3% at
the site in the northwest in the same year. Although this site
has not been as severely degraded overall, it has undergone more
relative change. The rate at which forest cover was lost, and
the rate at which the area with unprotected soil increased was
1.3% per year. ' :

Morne Macaya National Park
Computations of the Morne Macaya site reveai most vividly

the severity with which environmental degradation is claiming one
of the last remaining thresholds of naturally productive ecology
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in Haiti (Table 5). In 1956 this area was 100% covered with an
egsentially virgin forest. By 1978 only 14,8% of the area was
gtill in this condition, and in 1984 just 3.6%. Only 38.2% of
the total area contained in the Morne Macaya National Park site
had any protective forest cover in 1984 and a full 61.8% of its
soil was inadequately protected from the elements. Furthermore,
the rapidity of vegetation changes is greater here than at the
other gﬂo sites; 1.,9% between 1956 and 1978 and 3.4% between 1978

Type Designation

D&
Year E L D Fo Fe E&L Fo&Fe
Area 1956 - 6280.,0 =~ 6280.0.

(ha) 1978  B802.8 1B16.2 1522.6 1209.6 928.8 2619.0 3661 .0
1984 1408.0 2470.2 1639.2 535.“ 227.2 3878.2 2401.8

Percent 1956 - - - - 100.,0 - 100.,0
Of Total 1978 12.8 28.9 2’4"2 1903 14.8 LH. l? 5803
1984 22.4 39,4 261 8,5 3.6 61.8 38B.2

1956~ - - - - ---85,2 - - 41,7
Percent 1978 ' ,

Change :
1978~ + 75.4 + 36,0 + 7.7 - 55.7 - 75.5 + 4B.1 - 34,4

Table 5. Changes in vegetation cover from 1956 to 1984 at the
Morne Macaya National Park study site.

Deforestation Trends

1

Based on the quantitative infotmation from this study defor-
estation trends were developed for each site., Having only two
data points, the relationship between time and deforestation for
two of the sites appears linear. More realistically, deforesta-
tion is intensifying per unit of time, as the trend curve using
the three data points of the Morne Macaya site represents. The
other two curves were adjusted to depict a better approximation.
The new shapes are based on the author's knowledge of site his-
tories, and the realization that increases in population, soil
erosion, and-rural poverty have combined to accelerate the rate
of deforestation in recent years and will continue to do so. As
depicted in Figure, 6, if deforestation trends are not reversed
the remaining forest cover will be essentially eliminated at or
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before the year 2000 from all sites.
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Pigure 6. Deforestation trends at the study sites.
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ROAD INFLUENCE ON ENVIRONMENTAL DEGRADATION

Transportation routes have been a continuous element in the
development of Haiti's resources. The French expended large a~
mounits of capital into developing road systems in the western
third of Hispaniola (Lundahl 1980) and by the end of the 18th
century a splendid network of roads existed in all the major
plains (Leyburn 1941). The Haitian revolution brought about a
dispersal of the population into almost every nook and cranny of
the mountains. Working from the existing road systems, the pea~
sants hacked out a multitude of foot trails and horse paths
(Woodring et al 1924). During the US Marine occupation of Haiti
prior to World War II roads were constructed connecting all the
major cities. In the recent past, various voluntary organiza-
tions have helped construct numerous roads connecting smaller
villages and communities. Presently, USAID is improving many of

Haiti's roads under the Secondary Roads Development project (No.
521-0149),

Road Justification

The rationale and justification of road rehabilitation. and
construction in Haiti is indisputable. The presence of depend-
able transport roads is expected to lead to agricultural produc-
tion increases by providing rural producers with tools and ma-
chines in regular supply, better access to markets, lower trans-
portation costs, and increases in agricultural credit, extension,
and applied technology (USAID 1982). Well constructed and main-
tained roads should increase health and education services and
augment small scale housing, construction, and related business
industries creating new jobs for rural people. Unfortunately, ii
is quite possible many of these benefits will never materialize.
This is because of,potential side effects associated with road
construction. )

Environmental Impact of Roads

Direct impacts on the environment associated with road im-
provement are usually modest and {emporary, involving erosion and
stream siltation (Anderson et al 1982, Devers, Inc. 1980). How=-
ever, in many countries throughout the world improvement of road
systems has acted as a catalyst in the severe acceleration of en-

vironmental degradation by providing improved access to pre-

viously remote and sparsely populated areas. What has often oc-
curred is an intensification of land use, resulting in a gamut of

detrimental effects. Among these are:s 1) increased population

settlement, 2) accelerated deforestation for lumber, fuelwood,
charcoal, and new farm land, 3) more intensive farming and
grazing activity resulting in a lessening, or elimination of fal-
low periods from agricultural systems, 4) increases in soil ero-
sion and siltation of streams, rivers, and irrigation systems, 5)
chemical pollution from an overuse of pesticides and fertilizers,
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6) a lowering of the water table and leaching of plant nutrients,
and 7) destruction of wildlife habitat (Ehrlich 1982, Anderson et
al 1982, Vandervoort 1984, Somar International 1984, and Smucker
1981).

To determine the indirect effects road rehabilitation and
construction have had in Haiti the three sites studied for envi-
ronmental changes were chosen so that each had a different road
history. The Anse Rouge to Jean Rabel site contains a road which
was first constructed in 1968, near the midpoint of the time svan
sovered by this study. The Camp Perrin to Roseaux site contains
a road which was constructed by the US Marines prior to World War
II. The Morne Macaya National Park site contains no road access.

The results of the vegetation analysis for each site, in
combination with their road.history, provides some interesting
insights into the influence of roads on environmental degradation
in Haiti. The following discussion is based on these results and
on site visits, which included direct observations and discus-
sions with local peasants.

Anse Rouge to Jean Rgbel

Environmental degradation at this site was already in an ad-~
vanced stage prior to the construction of the road in 1968. 1In
this area of low natural resiliency soil productivity had become
so low that farming pressures were responsible for the continual
clearing of remaining forests. Seeking an alternative source of
income in the 1950's some peasants in the area turned to charcoal
production utilizing trees on their fallow fields. As there
wasn't a good transport road in the area, most of the charcoal
produced was shipped by boat from Mole St. Nicholas to Port-au-
Prince, the primary market. The remainder was consumed in local
towns and villages,” transported via a network of trails. Trans-
portation of charcoal in this marner was inefficient and the pro-
fit margin was held at a mirimum so that only those in dire
straits produced it in great volume. After the road was con-
structed transportation costs were lowered and for many peasants
it became more profitable to produce charcoal than edible food
crops. This resulted in a substantial increase in the propor-
tion of producers in the population and the remaining forest co-
ver was reduced at an accelerated rate. -

Camp Perrin to Roseaux

_This study site contrasts with the site in the northwest in
several ways., It is not an arid region, but generally receives
adequate rainfall, allowing vegetation to recover quickly after
a disturbance. Much of the area is more mountainous, with
stueper slopes and higher elevations. The soils are deeper, bet-
ter developed, and more productive, and population pressure per
unit area of cultivated land is among the lowest in the country
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) , e ‘ . econom..cs. As
the need for income gerieration increased this road began to tuke
on an increasing role in the degradation process. This continues
today, as evidenced by the stacks of fuelwood which can be seen
all along the road, and the common sight of the Haitian peasant
c?rrying lumber on his head along this and other roads in the re-
gion.

Morne Macaya National Park

This site contains some of the highest elevations and steep-
est slopeg in the country and has no road access. Consequently,
it is also one of the most remote and inaccessible areas in Haiti.
Although access to this site is provided by only e few winding
and difficult foot paths, environmental degradation has been more
severe since 1956 than at either of the-other two sites studied.
This shows that road access is not necessary for environmental
degradation to occur in Haiti, but that other factors, such as
land tenure patterns, loss of agricultural activity on other
lands, a lack of economic alternatives, and population growth are
needed to provide the stimulus.

20




CAUSE FOR ALARM

A healthy, closed canopy forest, especially in a tropical
ecosystem such as Halti's, is teeming with life. The efficiency
of biological productivity under these conditions is extremely
high, providing for constant regeneration of component organisms
and a building of soil. Misuse of forested land in Haitl has
cavsed much of its productivity to become severely limited. The
elements of sun, wind, and rain in association with inappropriate
farming practices on mountaln slopes following deforestation have
acted upon the soll to cause erosion and an increase of infertil-
ity and unproductivity. The more arid parts of the country have
been most severely effected. In these ecosystems the occurrence
of "pseudo-droughts,” which are part of a condition called deser-
tification, have become commonplace (Ewel 1977),

Desertification Defined

The term desertification has been defined by Grainger
(1982), Sabadell et al (1982), and Dreque as man caused stresses
on land resulting in sustained decline and/or destruction of bio-
. logical productivity of arid and semiarid-lands. If continued
and unchecked such stresses may lead to ecological degradation
and ultimately to desert-like conditions, causing an almost com-
plete loss of soil fertility. In economic terms, land so af-
fected will have a greatly reduced capacity to provide returns
under cultivation, grazing, or other uses.

Desertification is not a new phenomenon (Sabadell et ¢l
1982)., As early as 500 B.C. a Greek writer referred to erosion
and ruin of the onc® fertile lands along the coast of Turkey.
Records indicate that the center of the Thar Desert in India was
once a lush jungle. Accounts of Alexander the Great's conquests
~describe virgin forests where only deserts are found today. Un-
til the 15th century, what is now the biologically unproductive
Seistan Desert in Iran and Afghanastan was once known as the
"granary of the east.” Today, some 200,000 square kilometers
(80,000 square miles) of arid and semiarid land deteriorates to
the -point of zero productivity each year throughout the world
(Grainger 1982), , |
1

Desertification, by definition, is mainly confined to arid
and semiarid lands with 250-575 millimeters (10-23 inches) of
rainfall per year. However, it is generally a part of a much
larger soil erosion problem and has also been responsible for the
transformation of mountain watersheds and rain forests into des-
erts (Grainger 1982). In all of these environments man has al-
lowed nutrients and organic matter to be stripped from the soil
and not replenished. The main cause of this is soil erosion in
which individual soil particles become detached from the soil
mass (Coffey et al 1984), Remainin% subsoll becomes hard and im-
pervioiis, no longer absorbing rain (Grainger 1982)., Plant mate-
rial then has a hard time becoming established and organic matter
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is removed from the system (Dreque).

The process of desertification is initiated when vegetation
cover is reduced or destroyed by deforestation and then followed
by improper cultivation techniques and/or overgrazing, especially
on mountain slopes (Dreque). Overgrazing affects an ecosystem by
leading to a decline in the snnual production of soil protecting
pasture vegetation and a decrease in the percent composition of
soil holding perenial species. Removal or shortening of the fal-
low period from the agricultural system, even on generally level
terrain, compounds the problem., It does so by eliminating the
potential for soil regeneration from the accumulation of nutri-
ents and humus content in the topsoil (Grainger 1982). Over-
cropping also causes decreased fertility by reducing the availa-
bility of plant nutrients in the soil.

Most scientists agree that changes in climate are not re-
sponsible for the vast amount of land going out of production
each year (Grainger 1982). Seasonal, annual, and cyclical varia-
tions in precipitation are part of the long-term evolutionary
process of an ecosystem (Sabadell et al_1982). Plants and ani-
mals become adapted to these naturally accurring variations and
develop the ability to recover quickly. However, when ecosystem
- productivity is altered by severe degradation organism resiliency
is greatly reduced. This causes a decline or disappearance of
species rather than a period of dormancy which occurs during na-
turally caused stress periods. At this point, cyclically occur-
ring droughts can act to trigger further degradation to the eco-
system. During a drought, degraded patches begin to link up and
carry the process of desertification over extended areas. Even-
tually, a desertified area may join a climatic desert making the
final result look as if the desert itself has spread.

A major characteristic of desertification is a lack of water
availability for plant growth (Sabadell et al 1982), The scar-
city of this commodity in arid and semiarid lands causes these
areas to be extremely susceptible. When arid land soils are ex-
posed to the sun they quickly become dried and crusted. A great-
ly. reduced water percolation ratc results, preventing moderate to
heavy rainfalls from infiltrating (Figure 7?. This loss of water
seepage into the ground greatly decreases aquifer recharge and
causes increased overland flow and gully formation. Streams and
rivers become raging torrents after heavy rains and a trickle, or
even dry at other times (Ewel 1977). With little water left in
the soil, former plant communities have difficulty becoming es-
tablished. A shift then occurs from mesophytic to xerophytic ve-
getation, or from partially xerophytic to more xerophytic forms
of vegetation. Eventually, plants and microorganisms may cease
to exist and the soil will remain bare.

In more humid and well watered ecosystems environmental deg-
radation, if unchecked and sufficiently severe, can also cause an
increasing aridity. Although a humid climate allows plant life
to become reesta¥lished more quickly, repeated soil exposure can
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Figure 7. The effect of land use on rainfall penetrat’ch rates.,
(Adapte? from Sabadell et al, 1982),

in time cause a loss of water from.the system in the same manner
as in arid lands but at a slower rate. Another cause of water
loss does not involve the exposure of soil to the clements, but
simply the removal of trees from the system. Humid areas are of-
ten mountainous and in contact to some degree with clouds, or are
near coastal regions and frequently inundated with fog. Trees,
acting as a "comb," can remove as much as thirty inches per year
of water from this moisture-laden air (Vogelmann). When most of
<the trees are removed the ecosystem becomes more arid and the

door is opened for desertification to set in.

Desertification can also result from a poorly designed, or
malfunctioning irrigation system if drainage is not adequate and
soils are allowed to become waterlogged (Sabadell et al 1982).
Continual evaporation from the soil surface can bring up salts
from the subsoil,, leaving them in .the topsoil. This salinization

~process eventually renders soil unusable. *
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Degertification in Haiti

A atudy of available weather data for various parts of Haiti
doesn't indicate a trend of decreasing rainfall. Generally, re-
cords have been kept for too short a time period or contain too
many gaps between entries to reveal trends. Where data is con-
tinuous, trends are not obvious because of tremendous variations
from year to year. However, there are other indicators revealing
the activity and procession of desertification in Haiti, These
include severe soil erosion, nutrient loss, a reduction in rain-
fall penetration, unpredictable water budgets in streams and riv-
ers, and the occurrence of "pseudo-droughts” which have affected
agricultural productivity and caused a shift in vegetation coum-
munities towards more dry land type species (Coffey et al 1984,
Ewel 1977, and Dreque).

The true scope and quantity of soil erosion in Haiti is dif-
ficult to determine as it has never been systematically measured
(Zevukas 1978). However, it was estimated in the early 1960's by
USAID and the Haitian Ministry of Agriculture that 80% of all
cultivated land was suffering to some degree from erosion - most
of it severely. Since as much as 90% of ‘the total plant nutrient
supply in Haiti is found in the top 10 centimeters of soil, this
widespread erosion problem has caused greatly reduced agricul-
tural yields (Ewel 1977, Berry and Musgrave 1977). Statistics
for total food and agricultural production vary depending on the
criteria used for indices (Zevukas 1978), but in recent years it
has been shown that production rates have declined by .7 to 2.5
per year (USAID 1981). The severity of the problem may have been
averted if the Frepch had not rejected agricultural skills and
techniques for farming marginal and mountainous lands available
at the time in favor of African gang-line plantation methods
(PAF, Inc. 1958). This "flatland™ style of cultivation has been
the primary method 4n use by the Haitian peasant since he began
settling in t*.e mountains.

Exploitation of forest resources through deforestation, cul-
tivation, and subsequent soil erosion have caused ecological
shifts in plant communities (USAID 1981). This has been espe-
cially apparent in xerophytic forest areas, such as the north-
west. Here, the shift hlas been frqm primary climax tree species
to secondary trees, shrubs, and cacti resulting in a thigk tan-
gle of bayahonde, acacias, yuccas, and agaves %Woodring et al
1924, Berry and Musgrave 1977, and World Bank 1982). .In 1842 it
was recorded that many of the once productive plantations had
been claimed by a lively growth of cacti shortly after being a-
bandoned (Leyburn 1941)., 'Mesophytic regions in Haiti, such as
the southwest, have been progressively shifting to less produc-
tive savanna plant communities.

Increases in the amount of exposed soil and shifts within
the vegetation community of the study sites provides quantitative
examples of the process of desertification at work. As shown in
Figure 8, shifts from more biologically productive, forest co-
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vered soils to less productive, often sterile bare soil have oc-
curred.

The Anse Rouge to Jean Rabel study site is a naturally arid
to semiarid region., As agricultural productivity declined and
population increased from 1956 to 1978, more forest covered land
was cleared to replace worn-out cropland. The low natural resil-
iency of this arid environment in combination with an excessive
amount of charcoal production since the mid-1950's, has left it
with a large amount of exposed, unproductive soil. The remaining
forest vegetation is mostly of low density and is in a severely
degraded condition, consisting largely of slow growing species
with limited economic value.,

The two sites in the southwest are not yet desertified.
However, the solls of much of the region are on karst topography,
and quite porous. This edaphic characteristic is responsible for
a natural moisture availability shortage for much of the year.

As environmental degradation dincreases, moisture is becoming a
limiting factor in plant growth here. The shift in vegetation at
the Camp Perrin to Roseaux study site has been one of reducing
most of the remaining old growth forest-to replace agricultural
lands. A doubling in the amount of exposed soil over the 22
years covered by this study indicates this area is also headed
for a desertified fate. The Morne Macaya National Park site is
possibly undergoing the process of environmental degradation more
rapidly than any other area in Haiti. Unlike Morne la Visite,
another relatively remote area of the country, Macaya is pre-
sently not provided institutional protection. If the current
changes in land use and vegetation cover continue they will even-
tually render this area biologically dead.

Y
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REVERSAL OF DEGRADATION

Negligence and Past Fallures

There has never been a systematic effort to manage Haiti's
forest resources on a sustainable basis (USAID 1981). In the
early 20th century the government of Haiti was advised of the
consequences of uncontrolled deforestation, but they did virtu-
ally nothing to prevent it (Otto and Sugrue 1980). The chronol-
ogy of Haitian laws, decrees, and administrative decisions on
forest protection is impressive, containing about 50 in number
(USAID 1981, World Bank 1982), but a lack of funds, personnel,
and institutional weakness have rendered all of these ineffec-
tive. :One example is the establishment of the St. Raphael Na=-

. tional Forest in 1926. As the boundaries of this reserve were
never legally defined, they were unknown to those delegated re-
sponribility for its protection (Burns 1954). Furthermore, if
this forest was protected it would have eliminated a source of
income for the government's General Revenue Service. As a ree.’
sult, no effort was ever made to protect.the area and it was
eventually released for agricultural uses.

The ultimate responsibility for forest resources has rested
with the Ministry of Agriculture, Natural Resources, and Rural
Development (USAID 1981). However, jurisdiction of land manage-~
ment has been somewhat fragmented. The National Council on En-
vironment and Erosion Control has been responsible to the Presi-
dent for overall policy and protection of the environment and
natural resources, control of erosion, and development of inex-
pensive energy supplies. The Division of lLand Management and En-
vironmental Protection within the Ministry of Plan has been re-
sponsible for land use and environmental planning. MNuch of the
state owned land has been administered by the Land Division of
the General Revenud’ Service, responsible for tax collection.

In the recent past the forestry personnel within the Minis-
try of Agriculture consisted of three people, only two of which
had forestry training (World Bank 1982). The official field per-
sonnel list contained 37 forestry agents, 96 forest rangers, 25
timber control agents, and 5 reforestation agents. These govern-
ment employees have been poorly trained, underpaid, and primarily
concerned with fiscal and police functions. The Ministry's agri-
cultural college has provided no effective training in soil con-
servation, forest management, or water resources (Otto and Sugrue
1960), and has conducted essentially no research in these areas.

Education of the general public in the way of conservation
of resources has been limited (Leyburn 1941) and long-term ef-
fects virtually unsuccessful (Otto and Sugrue 1980). Most of the
conservation efforts have been in the form of international as-
sistance and private voluntary organizations from which financial
and technical expenditures have often been inadequate and/or mis-
appropriated. Norletheless, it is with this assistance where the
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hopes for trend reversal and environmental recovery lie. A list-
ing of source agencies and organizations operating within the
study sites is given in Appendix 3.

The USAID mission in Haitl funded a study to determine the
reasons for the dismal failure of almost all attempted environ-
mental improvement projects in the country. It was found that
farmers live so close to the margin of life and death that they
.aren't inclined to risk their livelihood on technologies such as
terracing, which have not been proven to them as successful (Otto
and Sugrue 1980). Erosion control has not provided sufficient
incentive for tree planting (Smucker 1981), as trees make grazing
more difficult and take up space usable for other crops (Murray
1978). Farmers have been paid to plant trees, but not to main-
tain them (Otto and Sugrue 1980). Site and species have not al-
ways been compatible in reforestation efforts (World Bank 1982).
"Ekips," or work gangs, which disappear once the work is com-
pleted have often been utilized, rather than local community
groups. The end result has been a general lack of protection for
seedlings, which are either grazed by livestock or cut down. 1In
arid areas the survival of seedlings is further affected by a
high variable rainfall (Lantagne et al.1979).

Future Hopes

Environmental degradation is a manmade phenomenon and as
such its control requires modifications in the ways man uses
land. Foremost among these is "“ne need to halt soil erosion.
Rainfed farming production on better lands needs to be increased
so that cultivation on more marginal lands is halted (Grainger
1982). There must be a restoration of forest cover in upper wa-
tersheds so that water resources are protected. Increased pro-
ductivity and higher monetary yields on remaining agricultural
lands must be re#lized via the construction of terraces and
through the control of grazing and agroforestry intercropping
techniques (Zevukas 1978). There must be an intensive effort to
establish the formation of local community groups and involve
them intimately in conservation efforts: not just in the initial
stages, but in a way that assures continual maintenance (Murray
1978, Zevukas 1978). Peasants need to be educated as to the mer-
its of soil conservation (Wingfield 1966). In upper watersheds
the conservation of soil can make the development of hydroelec-
tric power more feasible by reducing siltation of reservoirs
(Voltaire 1979). This, in combination with the development of
low cost cooking Zacilities, can alleviate much of the pressures
for fuelwood from remaining forest resources. Perhaps the most
important aspect of all is in helping the government of Haiti to
establish the means and desires to assess, monitor, and combat
soil erosion. '

To overcome and reverse environmental degradation. a long-

term time frame and commitment of financial, human, and techni-
cal resources is necessary for credibility .and social acceptance

28



(Otto and Sugrue 1980). Areas of greatest need, and where reha-
bilitation is feasible, should be given highest priority (Ewel

1977).
Existing UQAID Projects

Secondary Roads Development

Most existing USAID pro jects indirectly address the soil
erosion problem in Haiti by attempting to improve the pecsant
farmer's economy. All successes in these projects, no matter how
small, somewhat alleviate the stresses that farmers place on the
environment., Of all these projects, Secondary Roads Development
(Project No. 521-0149) has the greatest potential to bring about
positive environmental change. This is because almost all other
improvement projects depend to some degree on an effective road
network. At the same time this project has the potential of act-
ing as a vehicle for further abuse of the land, placing it in a
precarious and paradoxical situation., .

The direct effects of road construction on the environment
are easily dealt with and will not be discussed here. It is with
the prevention of indirect negative -effects where the real con-
cern lies. Due to the great dependence present and future im- -
provement projects have on roads, they must be constructed. The
challange is to be extremely discriminating in the placement of
these roads, which unfortunately was not adequately addressed in
the Secondary Roads Development project paper. Rather, it was
assumed that the eombination of benefits from all the other pro-
Jects would act to sufficiently suppress substantial degradation
increases. This is not so. At the very least, there is a fairly
long lag~-time between road rehabilitation and improvement of the
peasant economy vi4 other projects.

To eliminate, or at least substantially reduce road effects,
the cost-benefit analysis for each road must be changed to real-
istically represent environmental costs (Vandervoort 1983 and
1984, Anderson et al 1982 and Devers, Inc. 1980). It must be
realized that the different circumstances of each area will cause
different reactions. Data needed Yor each road includes area
population, wood energy use, industrial timber and pole require-
ments, soil erosion qualities, forest regeneration capabilities,
traditional practices regarding access to forest products, com-
munity level authority for controlling access, trends in exploi-
tation, length of fallow periods, crop yields, etc. More atten-
tion should be placed on a.realistic appraisal of expected bene-
fits. Only if these considerations are put in their proper per-
spective and cautiously weighed should a road be rehabilitated or
constructed. ) :
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Agroforestry Outreach

Reforestation is a race against time; a struggle to overcome
obstacles that are social, political, and physical in nature.
Nonetheless, it is a sound overall approach that is basic to
solving the degradation problem. Agroforestry Outreach (Project
No. 521-0122) is the most successful and well financed seedling
distribution and forestry extension undertaking ever attempted in

"Haiti. Its purpose is to motivate Haltian peasants to plant and

maintain treeg, and to obtain reliable information on the techni-
cal and socio-econcmic variables of reforestation in Haiti. This
project could be improved by placing more attention on drainage
structures within the individual cultivation plot, by more appro-
priate species selection on a micro-site level, and by reaching
more farmers.

Establishment of National Parks

The Establishment of National Parks (Project No. 521-0169
(6)) is in concept an excellent general] approach for protecting
the Morne Macaya and Morne La Visite watersheds. If not pro-
tected, destruction of these ecosystems will cause a great deal
of suffering, in spite of the combined benefits of all foreign
aid projects. These twc areas should also be conserved to pro-
tect the unique gene pcols which they contain. Numerous species
of flora and fauna in these environments are found nowhere else
in the world (Judd 1984).

The real difficulty facing this project is not the estab-
lishment, but the protection of these parks. Additional funds
should be allocated for the purpose of surveying their boundaries

so that this protection can be realized. Cultivation of the soil.

should never be permitted, although in the future other economic
possibilities such as timber production can be considered.

Ma jor upper watersheds throughout the country should be in-
cluded in the park system. In areas which have already lost vir-
tually all their productivity through desertification, protection
and wise management can bring them back to life. This has been
accomplished in China, Russia, Israel, and other countries with
great success. As the rewards of proper land treatment become
evident, these reclaimed deserts should begin to cause 'a change
in peasant attitude. The protection of major watersheds which
are still productive is also essential. It must be'realized that
the loss of productivity on the majority of cultivated land in
Haiti is not far off. Where it has not already occurred, most
peasants will soon reach a point where their environment has been
destroyed and will no longer support agriculture. The removal of
upper watersheds from abuse will only take a small percentage of
the total land mass out of agricultural production and will pro~
vide for a continuous and dependable source of water for down-
stream farming.qirrigation. and hydroelectric projects.
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.

..w.e.__? ¢t Proposals

To improve the productivity of Haiti's s0ils several new
projects should be initiated. Some of what are listed here will
be difficult to attain; nevertheless they are essential to re-
versing degradation and restoring the well-being of Haiti's en-
vironment and improving its economy so a sustainable livelihood
for its people can be realized.

: 1) Solar energy is an abundant resource in Haiti. By devel-
oping and distributing a cook stove which utilizes this energy
the dependence on charcoal and fuelwood can be alleviated and a
great deal of pressure on the forest eliminated.

. 2), Although by definition human pcpulations are the csuse of
environmental degradation and desertification, it is not the pop-
ulation density or growth rates of an area which are singly re-
sponsible. Rather it is these in relation to an area's carrying
capacity, or the population density the natural environment can
support under a given land use system (National Academy Press
1982). As degradation increases an area's natural carrying capa-
city decreases. In liaiti, the capacity ‘of a large percentage of
the land to support farming ls approaching zero, while population
densities are steadily increasing. It is therefore essential
that a massive public education program through all available me=-
dia which infiltrates every corner of the country be undertaken,
This program should profess two distinct ideas: population con-
trol and the wise use of natural resources. It is through the
control of population growth that all potential hopes for im~-
proving peasant economies begins. For without such controls,
other improvement ﬁrojects simply postpone rather than eliminate
a pending doom. The peasant must equally be shown the merits of
s0il conservation and the improved economy awaiting him if he in-
ternalizes these practices and puts them into action.

i

3) A terracing system which allows soil cultivation on moun-
tain slopes without adverse environmental reactions must be de-
veloped in Haiti to deal with the unique circumstances here. In
many countries throughout the world-.proper drainige structures
have meant the difference between agricultural successes and
failures. :

L) State land ownership should be firmly established by le-
gal survey. It is not necessary to remove the peasant from these
lands, but restrictions should be imposed on land use.practices.
A requirement of any person remaining on the land must be to ad-
here to soil conservation practices. A management plan providing
fo§ sus;ained Yields in the future must be written and strictly
enforced. : :

5) The management, planning, collection of revenues, and en-
forcement of natural resource utilization must be consolidated
under one main governmental authority. Trained foresters, soil
conservationists,.and hydrologlists-must be an integral component
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of this governing body. The agricultural college should be pro-
vided with the means to conduct research in these disciplines and
to provide improved training to students.

6) A project is needed which has the capability to system-
atically inventory, evaluate, and monitor the condition of
Haiti's natural resources on a repetitive basis. It should also
include the storage and coordination of past and ongoing resource

.management project information. This can eliminate a duplication

of efforts when information requirements are common to more than
one activity and provide for the dissemination of up to date and
accurate maps, statistics, and general information. As feasibil-
ity studies for AID projects usually must contain detailed infor-
mation about population, urban patterns, economic activity, land
use, forest cover, soils, farm size, cropping patterns, water a-
vailability, etc., this information base can be used for planning
and policy decisions. Essential components of such a system are
adequate computer facilities which are capable of handling spa~-
tial and temporal data from state of the art remote sensing tech-
'nOlogyo
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'APPENDIX 2

Vegetation Clagsification System and Examples
Type
. Definition

E Exposed soil.

L Farm crop vegetatione«l0 feet in height. Predominantly
agricultural crops which are cultivated at some time
during the year (includes young fallow fields and pas-

; ture land).

D Degraded forest cover >10 feet and <25 feet in height.
Includes old fallow flelds, fruit and yard trees, and
forests in which all merchantable lumber has been re-

¢ moved.

Fo Open canopy forest cover 25 fbet in height. Indicates
disturbance by man and/or nature.

Fc Closed canopy forest cover- >»25 feet in height. In-
cludes old growth and virgin forests.,

N Nonproductive soils. Includes beach, urban, and stand-
ing water.

M Mangrove,and associated vegetation{

I/
Each type may occur by itself, as ins
f Fe = 100% Fe
Lc = 100% Lc

or in combination with 20% denominations, as in:

E6L4 = 60% E and 40% L
D2Fo4Fclt4 = 20% D, 40% Fo, .and 40% Fc

W
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Site - Ange Rouge to Jean Rabel

Stand 1956 1978 -
Number Type Size (ha) Type Size (ha)
1 N 1941 L8D2 1020
2 E6DY4 3825 E4L6 49L6
3 L2D8 3556 E2LA4DY 2861
b .E6L2D2 1711 LA4D6 4702
5 E8D2 1211 EBL2 13861
é E4D6 1365 E6LL 3238
7 E4TL4D2 5708 12D8 156
8' 12D8 154 N4IA4D2 310
9 E 77 E2L6D2 10312
10 E4L2D4 192 E4L2D4 2285
11 D 11705 ) 1487
12 L 2998 E4LIAD2 Lols
13 Fo 58 E6L2D2 2329
14 E2L4D4 10398 +E2L2D6 2107
15 E2D8 2729 -E4D6 976
16 E2L6D2 4305 N2D8 111
17 E2L2D6 1057 ~ E2D8 710
18 N6LL 673 - EBD2 998
19 E6LL 519 L 533
20 L6D4 9283 L6D4 177
21 L4D6 1442 E2L8 ~ 1597
22 E2L8 1518 E 23
23 L8D2 3998 E6D4 0094
24 ELD6 - 308 N2L16D2 L66
25 N 1841
26 N2E214D2 577
/ .
Total 70731 20731

Een——

Site - Camp Perrin to Roseaux

Nugper T ImE o Sme TR —hE ST
Number Type Size (ha) Type Size (ha

1 TE4LLD2 3219 L4D6 - 5965
2 ELLS 161 ELQTALD2 5947
3 D 3747 E2L6D2 3545
L E214D4 3058 E2T4D4 4784
5 E2L2D6 1425 L6DY 4651
6 E4L2D4 391 L4DUFo2 7890
7 E2L6D2 529 ESL2 1907
8 L8D2 115 D 114
S 12p8 2529 L 400
10 E21.8 828 L8D2 - 705
11 E2D8 667 E6L4 2592
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Camp Perrin to Reseaux (continued)

Stand
Number

12
1
1
.15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
~32
33
34
35
36
37
38
39
Lo
41
42

43
Ly
45
46

47
L8

— 1956
_Lype Size (ha)

L4D6 2230
L6DL 299
M 161
N4L2DU 138
D2FolFcl 2598
Fo 2460
D6Fol 1081
L2D4Fuls 7610
L2D6Fo2 1287
DuFcé 1471
IADUFC2 253
Fe 9219
IAD2F02Fc2 1195
L2Fc8 1563
IAD4Fo2 437
LzFolFcl 989
I4Fcb6 391
L6Fol 301
I4FolFec2 759
E214Fol 575
. .J2Fo8 299
L2D2Fo02Fcly 437
E6DU4 736
D4FolFec2 1586
E2L2D4Fg2 1104
E4D4Fc2’ 506
L2D4Fcl 322
Fo6éFclk 1058
FobFcé 1563
D2Fc8 713
D4Fob L37
D2Fo6Fc2 276
L2D2Fo6 184
E4D2Fok 575
ELD6 1770
E2Fol4Fcd 437
E4D2Fcl 1172
E4DUF02 1609
E2D2Fcé 1816
E4Fo2Fck 506
N 299
69181

ko

1
Iype

E2L8
E2L2D6
L2D8
E4LE
E2L2D2Fol4
L4D2F ol
E41,2D4

M
LA M6
DU4Fob
E4LD2Fol
D6Fol
E2D4Fol:
L2D4Folb
E6L2Fo02
E21L4B2F02
E2D2F06
L2Fo2Fc6
E
D2Fc8
E2L2Fo6
D2Fol4Fch
E4IAFo2
L2D2F 06
E2D2Fob4Fc2
FolFecb
E&DY
L6D2Fo02
E4DE
E4DLUFO2
E2L2D4Fo2
E2I4Fcl
DUFo4Fc2
DB8Fo02
D4Fo2Fcl
\E2D4Fo2Fc2
‘E4LL2Fok
E6L2D2
N

1125
285
285

1849

1144
648
991
305

95

2040

1582

1678
572

3011

1296

1543

69181

N\



Site ~ Morne Macaya Natlonal Park *

Stand ____lo78 1084
Number . Type Size (ha) Type Size (ha)
1 D2PolFcl 780 E2L6D2 1104
2 E6L2P02 381 D 290
2 IADUPO2 533 E 350
E2L6D2 1199 E2L2D4Fc2 320
5 E8L2 209 Fo 233
6 E6L4 133 E214D2F02 814
7 L4D6 457 E2L8 4ék
8 L4Fob 76 E2L2D6 L36
9. Fo 304 E2IA4DL4 640
10 L8D2 153 D2Fc8 204
11 E4D6 19 E6L4 58
12 D6Fol 19 L4DUFo2 698
13 E4Fo06 38 ELL6 669
14 L6DL 533
15 DU4Fc6 38 .
16 E6L2D2 38 *
17 D2Fo2Fcé 990
18 E2L2D4Fo02 171
19 D4Fob 171
20 E2L4DU 38
Total '6280 6280

’

* In 1956 this study site contained only one stand, con-
sisting of 6280 hectares of classification type Fe¢ - vir-
gin forest./
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APPENDIX 3
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Resource Projects

Other then USAID at the Study Siteg*

Source of Duration

Assigtance of Project _ Project
.CA/EMH/EPER 1965~

Present

FAC "1983-
1984

IDA/BIRD 1982~
1987

RFA/ODNO 19%6-
1984

/
/

Cost of

Nature of Assistance —

$ 40,000 Organization of peasants in

743,000

L,000,000

5,231,000

-

the Grande-Anse region into
120 groups for development of °
agriculture, art, education,
health, rural engineering and
appropriate technology, refor-
estation, and livestock.,

Experiment with irrigation by
drilling on 120 to 150 hec-
tares in the Flaine de l'Arbre.

Program to counter the deple-
tion of forest resources in
Haiti. Reenforcement and re-
structuring of the Forestry
Bureau, formation of forest
technology, fuelwood planta-
tions, and management of
20,000 ha of the Foréts de
Pins.

Agricultural and sylvicultural
program in the Northwest to
increase production, augment
the revenues of peasants,
guarantee long-term charcoal
production, and food for work.

* From Rapport Sur L'Assistance External en Haiti, 1984, Pro-
gramme des Nagions Unies Pour

4

le Développement.
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Acronym Definjtiong

BIRD g;;g:gnin%g:::ﬁioﬁgﬁglgie??conStruction et de Dével-
EMH église Méthodiste d'Haliti.
EPER Entr'aide Protestante d'Aide aux Réfugies.

FAC Fonds d'Aide et de Coopération (France).

IDA International Development Association

ODNO . Organisme de Développement du Nord-Ouest.

UMCOR United Methodist Church of America.
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